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Thirty-inch Engine Lathe. 





The accompanying illustration is of a 
lathe which represents a line of similar ones 
of varying sizes recently brought out by 
the Fifield Tool Co., Lowell, Mass. As the 
engraving indicates, this lathe conforms to 
standard practice, but is of very heavy pro- 
portions, and {is about as plain and simple 
as « jathe can be made, dispensing entirely 
with attachments, and even with the usual 
stud in the head-stock ; the feed cone and 
first change gear, being placed directly upon 
the spindle, and arrangements made for 
reversing the feed in the apron. 

fhe tool block is easily run off at the 
back and the carriage is then practically 
a plain surface with T slots for holding 
work to be bored or faced. There is a com- 
nound rest and automatic cross feed. The 
lead screw is splined and serves alsoas a 
feed rod for giving motion to the feed worm. 

Four bolts secure the foot-stock to the 
bed and it is moved by rack and pinion. 


which once made the Isle of Thanet really 
an island, and up which the Saxons sailed 
when they first landed here at Ebbesfleet 
having been quite obliterated, its waters 
having once washed the walls of Richbor- 
ough Castle, now a ruin, then a Roman 
fortress. The ordnance survey maps of 
this country are fairly complete, but they 
have one peculiarity in that at certain 
places they contain no levels and no 
contour lines, and so for certain purposes 
actual personal inspection is sometimes 
necessary to ascertain facts that can usually 
be approximated from the maps. 

As 1am not employed in any capacity in 
the German army I have, of course, no ac- 
cess to the plans which, it is said, the Ger- 
maus possess of all the English coast—in 
readiness for contingencies. My only rela- 
tions to Germany are to pay taxes which go 
to the support of any German sovereign 
who happens to be so lucky as to be born a 
subject of England. I do not know how 
Americans would like it to be said that 











juts out into the sea, and has nota little 
resemblance to a certain view of Gibraltar. 
Right under the cliff is a tunnel through 
which just above sea level the railroad is 
run alternately upon a low trestle washed 
by the sea and through a projecting spur of 
the chalk cliffs which stand up about 400 
feet nearly plumb. A little west of Shaks- 
pear Cliff, upon a space of flat ground in- 
tervening between the cliffs and the sea, are 
the works of the Channel Tunnel, a little 
scheme for destroying the insularity of Eng- 
lish soil that has done so much to render us 
safe in the past from foreign aggression, and 
toabolish which is dear to England’s enemies 
if we areto judge by the very nasty remarks 
leveled at our ‘‘insular position” and ‘‘nar- 
row insular modes of thought,” nice, polite 
little inducements on the fox’s part to the 
crow to drop its bit of cheese, as a set-off to 
which we have the saying of Von Moltke 
that he had five schemes for invading Eng- 
land but not one for getting outagain. The 
proposed tunnel is to be the way out. I 
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Along the Coast of Kent. 





By W. H. Boor. 

In previous letters I have referred to the 
Cinque Ports, those ancient seaports along 
e coast of Kent and Sussex which were 
rts long enough before they were granted 
special privileges as the Cinque Ports in re- 
turn for certain duties in the way of pro 
tecting the country against the ‘‘enemy,” 
ich in those days was always the particu- 
enemy whose language served to give 

ese ports their particular numerical des- 
raation. At a time of a let up from busi- 
ess I first saw the old-fashioned place of 
ye which was added to the original five 
rts, but is now fairly well inland like its 
ighbor Winchelsea, and I have since vis- 
‘ted Deal and Hastings, which are road- 
teads rather than ports, while Sandwich is 
ar inland, the original channel of the sea 
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England supported her President. I guess 
they would object to such a president. It is 
one of the curious anomalies here, however, 
that though we all object to paying men 
who have sworn allegiance to a foreign 
power, such payments seem to continue, 
and foreigners have the gall to consider us 
discourteous if in our papers we sneer at 
the mean spirit that prompts the acceptance 
of such pauper allowances. However, the 
fact of the payments is there on the one 
side and the absence of the map levels on 
the other, and so I find myself at Dover to 
ascertain for myself what a foreign power 
is said to know. Dover is well worth see- 
ing. It lies at the foot of a steep embay- 
ment of perpendicular cliffs which seem to 
be strongly fortified, and are probably 
much honeycombed by passages and gal- 
leries after the manner of Gibraltar. Indeed, 
one of the most prominent of the cliffs is 
the well-known Shakspear Cliff which 


am no old Tory and would draw a line at 
no work of real good, but I do think that 
while continental Europe converts itself 
into an armed camp of five millions of men 
almost within gunshot of our shores we 
should be fools to accept their assurances 
of peaceful intentions. 

Of all the Cinque Ports Dover is the only 
one left that really maintains its position as 
a port with docks and enclosed harbor and 
a stone pier, and it appears to have been a 
place of importance for many centuries, 
Roman bricks being the material of con- 
struction of a building on the Castle Hill, 
now a church, said once to have been a 
Roman basilica, which is doubtful. There 
is also a tower said to be built of a rough 
volcanic tufa, brought from Italy as ballast 
in the Roman vessels. The bricks seem to 
show a hardness and texture of a high class 
that would appear to indicate a knowledge 
of brickmaking which has now been lost. 


Looked at from the sea Dover is backed by 
huge masses of chalk. Everything is chalk, 
the soil which covers the surface being but 
a few inches thick over the white rock, 
which is very easy to cut and tunnel. 

From Dover is the shortest route to 
France, and it ought to be the best route, 
but it is in the hands of the Chatham and 
Dover Railroad, a very moribund line, who 
place such hindrances in the way of traffic 
in the shape of slow speed, excessive rates 
and generaldiscomfort that many passengers 
now go via the Great Eastern line and Har- 
wich to Antwerp or Rotterdam, and as usual 
where excessive charges are made, the 
Dover route blesses neither him who gives 
nor him who takes financially; a fellow- 
traveler this morning saying, ‘‘ This line 
ought to be put into a receiver’s hands, as 
they would do in America,” the occasion 
being a complete block of traflic from a 
little derailed car, one wrecking crane being 
the whole equipment of the line, and that 
not at hand. 





Some lines have a peculiar frequency of 
derailments as compared with others, and 
the Chatham line has it badiy. Looking at 
English locomotive practice with astranger’s 
eye, one is struck with the wide differences 
in practice, not merely on different lines, 
but on the same line. There areno leading 
trucks at all on the Northwestern Railway, 
but some of the newer engines have lateral 
movement in the leading axle boxes. Oa 
the Midland and the Great Northern, four- 
wheel leading trucks are common, so are 
rigid single leading axles. Iam told also 
that the latter company have given up 
building cars with trucks, as they found 
them an unnecessary complication and 
weight on their good roads. On the South- 
western Railway, on the one hand, are loco- 
motives with coupled leading wheels of 
large diameter, and on the other hand, en 
gines with also four-coupled wheels and 
four-wheeled leading trucks of very large 
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size, the front platform of this class of en- 
gine being said to be larger than any yet 
made, so that, as seen from a distance, the 
front truck almost seems to be running 
away with theengine. The express engines 
of the Brighton line have their leading 
wheels coupled, and so one might run on 
naming different practices on the English 
railroads in respect of locomotives whose 
duty is substantially the same all over the 
country, for there would be no difficulty in 
taking a locomotive of one line and setting 
it to do the work on any other line. The 
curious thing is that for freight traffic 
there is practically one class of engine all 
over the country. It is only on passenger 
work that designs vary so widely, and it is 
hard to see why three or four standard 
types should not do every sort of duty re- 
quired. The reason of the differences is 
that each line has its engineer superintend- 
ent, who works to his own idea, and when 
he dies or goes elsewhere his successor puts 
his company to the cost of a change in prac- 
tice. I cannot see why types should not 
now be more fixed. The most economical 
engine is known, and it is merely empty 
talk when one engineer explains away his 
heavier coal consumption by trying to mini- 
mize his brother engineers’ engine service. 
If we look in other directions we find better 
accord. The makers of the Lancashire boiler 
all practically follow one plan, and by means 
of the boiler insurance societies learn when 
any detail has been improved upon, and 
they all follow the new detail, so that but 
for the name-plate and fire-door pattern 
there is often nothing to distinguish the 
make of a boiler. Unanimity has not been 
found to delay improvement, but rather to 
help it forward, where a universal desire has 
been felt towards improvement. The loco- 
motive men seem too narrow in their modes 
of thought to combine in realizing what the 
stationary boiler men have realized. 

At the close of the year we had about 
one week of frost. During that short time 
the daily papers recorded the explosion of 
22 house boilers, causing 7 deaths and serious 
injuries to 32 other people. The cause was, 
of course, the freezing up of the circulating 
pipes, and the marvel is that more such ex- 
plosions do not happen, for there is really no 
provision made against frost in this mild 
climate. Sometimes one finds a safety valve, 
but it is often placed so far from the boiler 
that the pipe leading to it might freeze, and 
the only safe place for the safety valve is 
directly upon the boiler and in sight and 
where it can be moved. It should be of the 
dead-weight description, not of spring type, 
as the latter are so liable to become fast 
where neglected. It ought to be the duty 
of every one who fixes these house boilers 
to attach a reliable safety valve, for this is 
far more necessary than it is in case of a 
steam boiler not liable to have its only out- 
lets stopped by ice. 

Unfortunately, the mechanical engineering 
of a house has got into the hands of the 
plumber fiend, whose ability extends only 
to bending soft lead. In this country 
plumbers are ‘‘ authorized,” but by whom 
I don’t know. Detecting a smell of gas 
lately, I searched for it—not with a candle— 
and found it proceeded from a } inch iron 
pipe which had been broken across at the 
socket by the authorized one. The broken 
ends had then been butted together and 
nailed to the floor beam and a smear of red 
lead put round the break. This served to 
explain not only the gas smell, but also why 
my opposite neighbor’s little daughter re- 
cently flew down their entrance steps fol- 
lowed by the front door and frame. With 
all these matters there ought to be some 
center of authority to whom cases of culpa- 
ble bad work might be shown, and who 
should deal with the perpetrator without 
further trouble on the part of the house- 
holder. As matters now stand, the guilty 
ones go free, because there is no chance for 
the single individual to proceed against a 
whole trade, and he pays for the repair of 
the fault or does it himself. One such ras 
cally plumber had the cheek to threaten me 
with exposure when I said I would do cer- 
tain work myself, because I was not an 








authorized plumber. I never yet employed 
any one of the fraternity who did not leave 
behind him work to be done as the result of 
his clumsiness and incapacity. Working in 
lead is destructive to the character of a man 
who takes advantage of its nature. The 
worker in iron or in wood must either make 
or mar the piece he operates upon. The 
lead worker can make if he will, but he 
never mars, contenting himself with botch- 
ing, and yet in the few exceptions, how ex- 
ceedingly neat a really good piece of plumb- 
ers’ work can be made. 




















Tuyere Location. 


By HERBERT M. Ramp. 


Next to a proper area of tuyeres the 
most important item in cupola construction 
is their location. In my article on ‘‘ Cupola 
Practice,” in AMERICAN MACHINIST, June 
2ist, will be found the number, size and 
form of tuyeres necessary to produce the 
best results, and most economical melting, 
to which must be added the knowledge of 
correct location. The utility of two or 
more rows, or upper tuyeres, as they are 
sometimes classed, has often been questioned 
as regards economy; claims have been made 
that they were failures. Some say there 
is nothing gained in time, others that there 
is no saving in fuel, and others still that 
the economy in time or fuel was overcome 
by the additional wear of the lining. The 
cause for this diversity of opinion is we 
have not arrived at a thorough understand- 
ing of tuyere location. 

With many the impression is that simple 
increase in the number of tuyeres distributed 
in regular rotation over a certain amount of 
area is all that is necessary to produce a 
more thorough and uniform blast to the 
melting point. There is but one melting 
area in a cupola, and that should be about 
twelve inches above the tuyeres, though 
difference in blast pressure will change that 
considerably. 

In placing two or three rows of tuyeres 
in a cupola, the practice of placing one row 
directly above another, or the third row 
above the first, the second interspaced, is 
an error into which many fall; also placing 
the upper tuyeres so high that they blow 
directly on the melting point. 

There being but one melting area, there 
must be but one place in the cupola as re- 
gards height, where the most perfect com- 
bustion is found, and that area or point 
should be supplied with blast of the great- 
est uniformity. If the upper tuyeres are 
the same size as the lower, the melting 
point will be raised nearly as much above 
them as it would be above the lower, were 
there no upper ones, for the volume of 
blast would be sufticient to support the 
melting point, thus little advantage being 
gained by the extra openings, but there 
would be the disadvantage of concentrating 
the blast as far as radial area is concerned. 
All that will be gained is a deeper and hot- 
ter bed, and while it will melt faster than 
one row, it will require more fuel to sup 
port it. It also brings your blast back to 
the old question of too much concentration 
of volume, for two tuyeres, one directly 
above the other, have a similar effect toa 
perpendicular flat tuyere. 

If the upper tuyeres are smaller than the 
lower ones to such an extent that the blast 
will not support the melting point, they 
will force a blast of cold air on the point of 
fusion, which cannot but be detrimental to 
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economy of fuel and time, for it is forcing a 
cold blast directly to the place; it takes 
12 to 18 inches travel of the blast from 
the lower tuyeres that support the fire to 
reach the required temperature. No fire or 
flame is hottest at the point it receives its 
draught ; in nothing is this so well demon- 
strated as in a blow pipe, and a cupola is 
simply an exaggerated blow pipe, as far as 
the action of heat and blast is concerned. 

No matter what size the upper tuyeres 
may be, they either have some influence in 
raising the melting point, or by blowing 
directly on it, decrease the melting area. 
Iron will not melt directly in front of a 
tuyere. Six or eight inches in the blast will 
become so heated that fusion is possible, but 
if the tuyere blows on the melting point, 
you form a ring around the outside the 
melting area that is not a point of fusion, 
and simply robs the melting area of that 
many inches. It takes from the vital point 
the heat to raise the temperature of blast 
introduced by upper tuyeres. 

The wear of lining is also largely due to 
upper tuyeres, located directly above each 
other, for when the blast from the upper 
tuyeres blows on the fire where it is already 
raised to such an extreme heat, it causes a 
flame with more force at the actual point of 
fusion. A sure remedy for a large percent. 
of wear on lining, is to contract the lining 
about 6 or 8 inches from the top of the 
tuyeres, down to basin, which carries the 
blast nearer the center and away from the 
sides. 

I have at hand a letter from one of the 
most practical and experienced foundry 
men in the country, who uses a cupola with 
three rows of tuyeres, with the third row 
smaller, but located directly, or nearly so, 
above the first. The three rows do not 
cover a height of over 10 inches. He says: 
‘To be successful you must keep the top 
row of tuyeres at least 6 inches below the 
melting point, and keep the upper tuyeres 
to one-half the size of the lower. If the 
upper tuyeres wear out larger, the cupola 
will make dull iron, and rob the lower 
tuyeres of their part of the work of com- 
bustion.” He has grasped the correct idea 
of perfect combustion, as shown, by keep- 
ing his rows of tuyeres close together, but 
in a measure detracted from their true value 
by placing directly above each other, and 
shows that keeping the upper ones below 
the melting point isa necessity. 

The question with foundry men to day, is 
to construct acupola that will melt with the 
greatest rapidity and economy, and myriads 
of different tuyere arrangements have been 
the outcome, many improving cupolasin a 
marked degree, but missing the highest 
possible efficiency to be gained, because 
more attention is not devoted to the actual 
principle of blast on fire. After the tuyeres 
have been distributed around the radial area 
in proper proportions to the melting area, 
and of a size sufficient to carry to the 
center, located in one row, the most uniform 
and perfect combustion will be obtained, 
for the fire is fed at every point accessible, 
and ina uniform manner. To increase the 
melting capacity beyond the results ob- 
tained then resort must be had to other 
measures, as far as tuyeres and their loca- 
tion is concerned, and the only way that 
can be accomplished is to increase the 
melting area. A series of careful experi- 
ments brought out the following plan and 
results : 

The accompanying drawing shows a 
cupola built forrapid melting. It has three 
rows of tuyeres, as far as height is con- 
cerned, but their action on the fire is the 
same as one, relative to the point of fusion. 
The melting point follows the curve found 
by the location of tuyeres, and increases the 
melting area one-seventh. This assertion 
is based on the actual increase of iron 
melted per hour. There is little saving of 
fuel over one row, it requiring 1 pound 
of fuel to melt 11.8 pounds of fron on heats 
of 15 tons, but the remarkable gain in time 
proves the value of an increased area. 

The rows of tuyeres are kept close to- 
gether, and every one acts direct on the 
melting area, there are no combinations of 
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different currents of air; all pass the same 
distance to the point of fusion. Fiftecy 
tons have been melted in 1 hour and 15 
minutes from the time the blast was 
plied till the bottom dropped, and 
cupola dropped clean. No punching w 
bars at tuyeres is necessary; it cleans its 
and during three months’ service, I | 
never found a single tuyere closed ever 
slightly. It also demonstrates the fact : 
three rows do very little as regards econ 

of fuel. The increased distribution of | 
and enlarged melting area increase 
capacity per hour, and keep the cu; 
cleaner and more free from accumulati 

The 40 inch cupola shown is capable 
melting from 8 to 9 tons per hour, for | 
hours, and do it every day with pr 
management and material. 

These are the results I have obtained froiy 
the use of two or three rows of tuyeres 
and a careful consideration of the sub; 
and a number of intermediate experime: 

It is not necessary to explain or prove t 
upper tuyeres save little fuel, but w! 
properly located save time. 

There are several chemical theories, a: : 
the advantage of upper tuyeres, some 
quiring tuyeres to be placed above ‘he 
melting point, but their adoption is 
slow I am inclined to look upon them as 
mere hypotheses. 

< t 
American Locomotive History. 

For many years past it has been known 
that the chief trouble in obtaining the true 
locomotive history has always been that the 
early engines often were built with the same 
names, and that a number of engines also 
had their names changed. The subject of 
the ‘‘ John Bull” locomotive sent to America 
in 1831 has been a puzzle to the American 
engineers ; some persons have claimed it for 
the Mohawk and Hudson road, and others 
have been equally certain that it went ' 
the Camden and Amboy Railroad. After 
careful investigation of the difficulty, I have 
been able to satisfactorily clear up the mat- 
ter by obtaining proof that there were tw 
engines of this same name in America in 
1831. I have now before me the copy of 
the working drawing from which one ‘‘ John 
Bull” was built at Stephenson’s works in 
1831; this engine was sent to the Mohawk 
and Hudson Railroad (now a part of the 
New York Central). It was in every way 
similar in appearance to the well-known 
‘*Samson” class then in use in England 
and it had the square fire-box. I have als 
before me another set of working drawings 
from which, at the same date, the same firm 
constructed another engine; this was sent 
to the Camden and Amboy Railroad (now a 
part of the Pennsylvania system), and when 
it left Newcastle-on-Tyne it was named 
‘* Stevens,” but on its arrival in America the 
name was at once changed to ‘ John Bul! 
This engine was of the usual Stephenson 
design, but with one very important exce| 
tion, namely, that it had a round fire-b: 
this fire box having been specially ordered 
and insisted upon by Mr. Stevens when 
gave the order for the engine. Whenat tli 
Chicago Exhibition last year I very close; 
examined the engine shown by the Penns} 
vania Company, and since my return hou 
have compared the details with the « 
working drawings of the engine ordered | 
and named ‘‘Stevens,” 1831, and there is 
most convincing proof that the ‘‘ John 
Bull” at Chicago was the real old engin 
with the round fire-box which was supplie! 
by Stephenson and Co. to the Camden a 
Amboy Railroad in 1831.—Clement E. St 
ton, ¢ 





; E., in Engine ring. 
me 

W. Maddocks, M. E , of Parsons, Kans: 
chief draftsman Motive Power Departm: 
of the Missouri, Kansas & Texas Railwa 
properly called the M., K. & T. line, a: 
W. H. Brehm, general foreman of t 
M., K. & T. shops located in the same cit 
have been spending a fortnight in the Ea 





in connection with the finishing up an‘ 


shipment of five consolidated locomotiy 
built for that road by the Baldwin Wor 
30th gentlemen are enthusiastic over t 
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-orkmanship shown in the engines. The 
mM. K. & T. has recently opened and 
equipped new shops at Smithville, Texas, 
the Niles Tool Works furnishing most of 
the machine tools. They think the Western 
railroads are showing more disposition to 
improve their equipment than has been the 
case during the past year. 
<=> 
Comparison of Different Formule for 
Dimensions of Parts of Steam En- 
ines.—LYV. 








By WILu1aM Kent, M. E. 





Crosshead Pin or Wrist Pin.—Whitham 
says the bearing surface for the wrist pin is 
found by the formula for crank-pin design. 
Seaton says the diameter at the middle 
must, of course, be sufficient to withstand 
the bending action, and generally from this 
cause ample surface is provided for good 
working; but in any case the area, calculat- 
ed by multiplying the diameter of the jour- 
nal by its length, should be such that the 
pressure does not exceed 1,200 pounds per 
square inch, taking the maximum Joad on 
the piston as the total pressure on it. 

For small engines with the gudgeon shrunk 
into the jaws of the connecting rod, and 
working in brasses fitted into a recess in the 
piston rod end and secured by a wrought- 
iron cap and two bolts, Seaton gives: 

The diameter of the gudgeon = 1 25 xX 
diameter of piston rod. 

The length of the gudgeon = 1.4 x diam- 
eter of piston rod. 

If the pressure on the section, as calculated 
by multiplying length by diameter, exceeds 
1,200 pounds per square inch, this length 
should be increased. 

J.B. Stanwood, in his ‘‘Ready Reference” 
book, gives for length of crosshead pin 0.25 
to 0.3 diameter of piston, and diameter = 
0.18 to 0.2 diameter of piston. Since he gives 
for diameter of piston rod 0.14 to 0 17 di- 
ameter of piston, his dimensions for diam- 
eter and length of crosshead pin are about 
1.25 and 1.8 diameter of piston rod respect- 
ively. Taking the maximum allowable 
pressure at 1,200 pounds per square inch 
and making the length of the crosshead pin 

4 of its diameter, we have for our en- 
gines: 


Diam. of piston,in..... 10 30 50 


Max. load on piston, 

Ibs ia Ney suwcatenen 70 686 196,350 
Diam. of crosshead pin, 

Roan sue ena era Sek ee 6.66 11.09 
Lenuth of crosshead 

pin, in oe ban 2.96 5.88 14.79 
Stanwood’s eg gives 

diam., in 1 8to2 5.4to6 9 Oto 10 


Stanwood’s rule gives 
length,in ............%-6t08 
Stanwood’s largest di- 


7.5to9 12.5to 15 


mensions give press- 

ure per sq. in., lbs....1,309 1,329 1,309 
which pressures are greater than the maxi- 
mum allowed by Seaton. 


Lhe Shaft—Twisting Resistance.—The gen- 
eral formula for torsion is, 
T= M x S 
) 
in which 7’ is the torsional moment (gener- 
ally expressed in inch pounds), M is the 
polar moment of inertia of the section con- 
sidered, S is the shearing resistance of the 
material, and Y is the distance of the 
remotest fiber from the neutral axis. 
or round sections .W@ = $7 r', or 1.57087‘, 
in which r is the radius, and }” = 7, whence 
1 = 1.5708 78 S, or 7’ = - da) S = 19635 
- diameter in inches, and 
(ne shearing resistance of the material in 
pounds per square inch. Transposing, ¢ = 


¢* Sin which d 


\ 


91 7 

—— 
f a constant force P were applied to the 
crank pin tangentially to its path, the work 
doue per minute would be, 


LX a x R= 33,000x LWP, 


which Z = iength of crank in inches, and 
revolutions per minute, and the mean 
LEP. 


> 
’ 


isting moment 7’ < 63,025. 
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Therefore, 
8 8 
én os T _ ,/s24azt HP. 
S + RS 
This may take the form 
3 
é= 4 uf = x F, or 
/T : Pp 


a= a iy 
in which /' and a are factors on pen 
on the strength of the material and on the 
factor of safety. Taking S at 45,000 pounds 
per square inch for wrought-iron, and at 
60,000 for steel, we have, for simple twist- 


ing by a uniform tangential force, 
Factor of safety = 


5 26. 38. 36 5 6 8 10 
Iron, F = 357 42.8 57.1 71.4 @ = 8.8 3.5 3.85 4.15 
Steel, / = 26.8 32.1 42.8 53.5 a = 30 3.18 3.5 3.77 


Unwin, taking for safe working strength 
of wrought-iron 9,000 pounds, steel 13,500 
pounds, and cast-iron 4,500 pounds, gives, 
w = 3.294 for wrought-iron, 2 877 for steel, 
and 4 15 for cast-iron. Thurston, for cranks 
of axles of wrought-iron, gives, a = 4.15 
or more. 

Seaton says: For wrought-iron, /, the 
safe strain per square inch, should not ex- 
ceed 9,000 pounds, and when the shafts are 
more than 10 inches diameter, 8,000 pounds. 
Steel, when made from the ingot and of 
good materials, will admit of a stress of 
12,000 pounds for small shafts, and 10,000 
pounds for those above 10 inches diameter. 
If forged from scrap mild steel f should not 
exceed 9,000 pounds for the large shafts, and 
10,500 for small ones. The difference in the 
allowance between large and small shafts is 
to compensate for the defective material 
observable in the heart of large shafting, 
owing to the ee failing to affect it. 


——— 


The formula d = a 4/ assumes 


the tangential force to be ania and that 
it is the only acting force. For engines, 
in which the tangential force varies with the 
angle between the crank and the connecting 
rod, and with the variation in steam press- 
ure in the cylinder, and also is influenced 
by the inertia of the reciprocating parts, 
and in which also the shaft may be sub- 
jected to bending as well as torsion, the 
factor a must be increased, to provide for 
the maximum tangential force and for bend- 
ing. 

Seaton gives the following table show 
ing the relation between the maximum and 
mean twisting moments of engines work- 
ing under various conditions, the momentum 
of the moving parts being neglected, which 
is allowable: 


Description of Engine. 


Single-crank expansive. 


Three cylinde ro ompound, cranks 120 
P. cranks ' 
opposite one another, and H, P midway,j °"""" 


Seaton also gives the following rules for 
ordinary practice for ordinary two-cylinder 
marine engines: Diameter of the tunnel 


1 3 ID 8 


x Fi or 
R 


shafts = 
8 
“gi ae 
a a 
Compound engines, cranks at right an- 
gles— 
Boiler pressure 70 pounds, rate of ex- 
pansion, 6 to 7, # = 70, a = 4.12. 
Boiler pressure 80 pounds, rate of expan- 
sion 7 to 8, / = 72, a 4 16. 
Boiler pressure 90 pounds, rate of ex- 
pansion 8 to 9, # = 75, a = 4.22. 
Triple compound, three cranks at 120 de- 
grees— 
Boiler pressure 150 pounds, rate of expan- 
sion 10 to 12, / = 62, a = 8.96 
Boiler pressure 160 pounds, rate of ex- 
pansion 11 to 18, /’- = 64,a=4 
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Boiler pressure 170 pounds, rate of ex- 
pansion 12 to 15, #’ = 67, a = 4 06. 

Expansive engines, cranks at right angles, 
and the rate of expansion 5, boiler pressure 
60 pounds, #’ = 90, a = 4.48. 

Single crank compound engines, pressure 
80 pounds, / = 96, a = 4 58. 

For the engines we are considering it will 
be a very liberal allowance for ratio of max- 
imum to mean twisting moment if we take 
it as equal to the ratio of the maximum to 
the mean pressure on the piston. The fac- 
tor a, then, in the formula for diameter of 
the shaft will be —- by - cube root 


of this ratio, or / 100_ | 134, jm _ 
42 3.28 


a 
1.45, and / = — 1,49 for the 10, 30 and 


50 inch engines respectively. Taking «a = 
3.5, which corresponds to a shearing strength 
of 60,000 and a factorof safety of 8 forsteel, 
or to 45,000 and a factor of 6 for iron, we 
have for the new coefficient a, in the formula 


Lo. FP. 
R 
and 5.22, from which we obtain the diam- 
eters of shafts of the six engines as fol- 

lows: 


, the values 4.69, 508 


dy = 


Engine No. 1 


Diam. of cyl... re sRten 10 
Horse-power exes me 5 
Reys. per min. err LR. 250 
Diam. of shaft d = a, V (1H. P se 
R 

These diameters are calculated for twist- 
ing only. When the shaft is also subjected 
to bending strain the calculation must be 
modified as below: 


Engine No. 1 


Diam. of cyl., inches ... 10 
Horse power. .. ..... Bo daidiesaats 50 
Revs permin .... Rais 250 
Maximu n pre ssure on piston P.. 7 854 
Leverage, dist. bet. centers of crank 


pin and shaft bearing 4@/-+ 2.25 d 

Ks NUD craiciaig aig ese x tno. a 9 ne eles 6.32 
Bending moment, ? L Binch Ibs.. 19,637 
Twisting moment 7’ - 17,124 
Equivalent twisting moment 7’, = 


B 4 VY B24- T? (approx.), . 118,000 


Resistance to Bending.—The strength of 
a circular section shaft to resist bending is 
one half of that to resist twisting. 
is the bending moment in inch pounds, and 
d the diameter of the shaft in inches, 


Max. Twist. 


ee Cube Root of 
Divided by uy at of 


Steam Cut-off at the Ratio 


Mean Twist. 
0.2 2.625 1.38 
O04 2.125 1.29 
0.6 1 835 1 22 
0.8 1 698 1 2 
0.2 1.616 11% 
0.3 1 415 1.12 
0.4 1.298 1.09 
056 1 256 1.08 
06 1 270 1 OS 
0% 1 329 1.10 
O.8 1.357 1.3) 
H. P. 0.5, L. P. 0.66 1 40 122 
" 1.26 1.08 
8 
rd : B 
B of and a = { cae AO8: 
32 i 


f is the safe strain per square inch of the 
material of which the shaft is composed, 
aod its value may be taken as given above 
for twisting (Seaton). 

Equivalent Twisting Moment.—When a 
shaft is subject to both twisting and bend- 
ing simultaneously, the combined strain on 
any section of it may be measured by calcu- 
lating what is called the equivalent twisting 
moment, that is, the two strains are so com- 
bined as to be treated as a twisting strain 
only of the same magnitude, and the size of 
shaft calculated accordingly. Rankine gave 
the following solution of the combined 
action of the two strains : 

If 7’ = the twisting moment, and 2 
the bending moment on a section of a shaft, 
then the equivalent twisting moment 7’, 
B+ / B+ 7, 


Seaton says: Crank shafts are subject 








i 2 
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always to twisting, bending, and shearing 
strains; the latter are so small compared 
with the former that they are usually neg- 
lected directly, but allowed for indirectly 
by means of the factor /. 

The two principal strains vary through- 
out the revolution, and the maximum 
equivalent twisting moment can only be 
obtained accurately by a series of calcula- 
tions of bending and twisting moments 
taken at fixed intervals, and from them con- 
structing a curve of strains. 

Considering the engines of our examples 
to have overhung cranks, the maximum 
bending moment resulting from the thrust 
of the connecting rod on the crank pin will 
take place when the engine is passing its 
centers (neglecting the effect of the inertia 
of the reciprocating parts), and it will be 
the product of the total pressure on the 
piston by the distance between two parallel 
lines passing through the centers of the 
crank pin and of the shaft bearing, at right 
angles to their axes, which distance is equal 
to 4 length of crank pin bearing + length 
of hub + $ length of shaft bearing + any 
clearance that may be allowed between tke 
crank and the two bearings. For our six 
engines we may take this distance as equal 
to $ length of crank pin + thickness of 


ws 


30 een 50 
J 450 cows 1250 . 
125 130 iaa3 65 90 wewe 45 


3.46 7.67 ‘ 9 70 12.55 eee 15.82 


crank arm + 1.5 x the diameter of the 
shaft as already found by the calculation for 
twisting. The calculation of diameter is 
then as below: 


2 3 4 ) 6 
30 Cues 50 
, 150 én he 1250 
124 130 65 G0 15 
70,686 196,350 
7.94 22.20 ; 26 00 36.80 42. 25 
62,361 1,569,222 1,837,836 | 3 7,225,680 8.295.788 
94,248 = 1,060,290 en | "71 2 400 9,424,800 
| 
175,000 = 3,463,000 $647,000 | | 15,840,000 20,850,000 


Having already found the diameters on 
the assumption that the shafts were sub- 
jected to atwisting moment 7’ only, we may 
find the diameter for resisting combined 
bending and twisting by multiplying the 
diameters already found by the cube roots 


of the ratio 7’; + 7’, or 

- 140 1.27 1.46 1.84 1.64 1.36 
Giving corrected di 

ameters (, .-3.84 439 11.35 12.99 20.58 21.52 


By plotting these results, using the diam- 
eters of the cylinders for abscissas and di- 
ameters of the shafts for ordinates, we find 
that for the long stroke engines the results 
lie almost in a straight line expressed by the 
formula diameter of shaft = .43 x diameter 
of cylinder; for the short stroke engines the 
line is slightly curved, but does not di- 
verge far from a straight line whose equa- 
tion is diameter of shaft = .4 diameter of 
cylinder. Using these two formulas the di- 
ameters of the shafts will be 

4.0 43 12.0 12.9 20.0 21.5. 

J. B. Stanwood, in Hnyineering, June 12, 
1891, gives dimensions of shafts of Corliss 
engines in American practice for cylinders 
10 to 30in diameter. The diameters range 
from 4}§ to 14}§, following precisely the 
equation diameter of shaft = 4 diameter of 
cylinder — ,', inch. 

Fly Wheel Shafts.—Thus far we have 
considered the shaft as resisting the force of 
torsion and the bending moment produced 
by the pressure on the crank-pin. In the 
case of fly-wheel engines the shaft on the 
opposite side of the bearing from the crank- 
pin has to be designed with reference to 
the bending moment caused by the weight 
of the fly wheel, the weight of the shaft it- 
self, and the strain of the belt. For en- 
gines in which there is an outboard bearing, 
the weight of fly wheel and shaft being 
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supported by two bearings, the point of 
the shaft at which the bending moment is 
a maximum may be taken as the point mid- 
way between the two bearings, or at the 
middle of the fly wheel hub, and the amount 
of the moment is the product of the weight 
supported by one of the bearings into the 
distance from the center of that bearing to 
the middle point of the shaft. The shaft is 
thus to be treated as a beam supported at 
the ends and loaded in the middle. In the 
case of an overhung fly wheel, the shaft 
having only one bearing, the point of maxi 

mum moment should be taken as the middle 
of the bearing, and its amount is very nearly 
the product of half the weight of the fly 
wheel and the shaft into the distance from 
the middle of its hub from the middle of 
the bearing. The bending moment should 
be calculated and combined with the twist- 
ing moment as above shown, to obtain the 
equivalent twisting moment, and the diam- 
eter necessary at the point of maximum mo- 
ment calculated therefrom. 

In the case of our six engines we assume 
that the weights of the fly wheels, together 
with the shaft, are double the weight of 
fly wheel rim obtained from the formula W 
= 785,400 fH. P (given under Fly W heels); 

Dp 

that the shaft is supported by an out- 
board bearing, the distance between the two 
bearings being 24, 5 and 10 feet for the 10 
inch, 80 inch and 50-inch engines respective- 
ly. The diameters of the fly wheels are taken 
such that their rim velocity will be a little 
less than 6,000 feet per minute. 





Engine No, 1 


Diam. of cyl., inches ..... : 10 
Diam. of fly wheel, ft .......... v5 
Revs. per min....... eats See 250 

Half wt. of fly wheel, Ibs ne 268 

Lever arm for max. moment, in. 15 
Maximum bending moment, inch 


As these are very much less than the 
bending moments calculated from the 
pressures on the crank pin, the diameters 
already found are sufficient for the diameter 
of the shaft at the fly wheel hub. 

In the case of engines with heavy band 
fly wheels and with long fly wheel shafts 
it is of the utmost importance to calculate 
the diameter of the shaft with reference to 
the bending moment due tothe weight of 
the fly wheel and the shaft. 

B. H. Coffey (/ower, October, 1892) gives 
the formula for combined bending and 
twisting resistance, 7’, = .196 d* S,in which 
T, = B+ (/B*+ 7", T being the mazi- 
mum, not the mean twisting moment, and 
finds empirical working values for .196 S as 
below. 

He says: Four points should be consid- 
ered in determining this value. First, the 
nature of the material ; second, the manner 
of applying the loads, with shock or other- 
wise ; third, the ratio of the bending moment 
to the torsional moment. The bending 
moment in a revolving shaft produces re 
versed strains in the material, which tend to 
rupture it. Fourth, the size of the section. 
Inch for inch, large sections are weaker than 
small ones. He puts the dividing line be- 
tween large and small sections at 10 inches, 
and gives the following safe values of S x 
.196 for steel, wrought-iron, and cast iron, 
for these conditions. 
ee 
Heavy Quarter-turn Belt Drive. 





By JamgEs F. Honarr. 

Two or three years ago, I noted with a 
good deal of interest, the attempts made 
by an engineer to transmit around an angle 
of 90 degrees, without gears, the power 
carried by a 84 inch shaft. A 48-inch belt 
was required to handle the work at the 
speed given to the shaft. 

The first attempt was made as shown by 
Fig. 1, which represents the ordinary pair 
of guide pulleys necessary to carry a belt 
‘around a corner.” On small belts this 
device works very well, and is in use in 
thousands of places, but with the wide belt 
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(48 inches) trouble commenced almost at the 
start. 

The belt did not last. It gave out at the 
edges, then the fastenings let go, and a 
cement splice was necessary every time the 
belt needed taking up, which was very 
often. Finally the belt bill became so large 
that the wide belt was thrown away, and 
the belt drive shown by Fig. 2 put in its 
place. 

But trouble did not cease with the change. 
The four 12-inch belts could never be made 
to run wellon the large pulley, the belts 
would climb one upon another, and once 
let two of the belts lap edges ever so little, 
and the lapping action increased until one 
of the belts ran fairly and fully on top of 
another upon the 48-inch pulley. 

Sometimes three of the belts would get in 
a heap. Two begin to lap upon opposite 
edges of another. The immediate result of 
the climbing tendency was to destroy the 
belts. Just as soon as the edge of one 
belt lapped upon another, the outer belt 
was practically running upon a pulley of 
greater diameter than was the belt upon 
which it lapped. More feet per minute of 
belt was thus delivered to the driven pulley, 
which, being keyed fast to a shaft, with 
three others, could not run any faster 
than the others, therefore something had to 
slip. 

The slipping was between tht belts and 
the pulleys, and consumed considerable 
power. Even when the belts were new and 
straight, and ran well beside each other 
upon the 48 inch pulley, there was some 


30 50 wales 
15 14 5 29 21 * 42 
125 130 65 £0 Sees 15 
536 5,968 11,936 26.470 2... 52,940 
15 30 30 OP cx. 60 


8,040 {179,040 358,080 | 1,588,200 .... 3,176,400 


slip owing to the difference in size of the 
four driven pulleys. Unless great care is 
taken, and special pulleys turned for the 
purpose, four 48 inch pulleys cannot well 
be picked up in any stock of pulleys, which 
will take belts without slip from a single 
wide pulley, or from four narrow pulleys. 

The persistence with which two, or even 
three of the belts would climb upon one 
another—and stay there—led the engineer 
to experiment a little in that direction. He 
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less squeaking than when they ran sepa- 
rately upon four pulleys. 

For the sake of experiment, three of the 
belts were placed upon pulleys a a’, one 
belt being superimposed upon another. 
The ideas of the engineer were fully 
met by the behavior of the belts in their 
new position. All of the squeaking and 
slipping was done away with, and a friction 
card from the machinery running empty, 
showed a considerable decrease of power 
absorbed, as compared with what was used 
up with belts on two of the pulleys. It 
was neglected, in the proper place, to state 
that the friction card with two belts showed 
less power absorbed than when four were 
doing the driving. The three belts upon 
a single pair of pulleys showed a corre- 
sponding degree less of power absorbed. 

Another gain was observable. With the 
wide belt drive, Fig. 1, the transmission 
often became overloaded, and the belt after 
running halfway off of one of the pulleys 
would squeak and smoke until the over- 
load was removed, a loss of speed of the 
driven shafting being noticeable during the 
period of squeaking. With the two belts 
run double (on pulleys a and ec, Fig. 2), 
there was less less of speed during the 
periods of overload, and still less when the 
three belts were on a single pair of pulleys 
(Fig. 3). 

The engineer entertains serious doubts 
regarding the strength of pulleys a, d’, ¢’ 
and d’, and their capacity for carrying the 
entire power transmitted. He is having 
made a single pair of heavy pulleys which 
are to displace the 13 pulleys shown by Fig. 
2. Eight bearings will also be dispensed 
with. It is expected that the three belts 
‘in series,” to use an electrical term, will 
drive from 10 to 25 per cent. more than four 
belts ‘‘in multiple,” Fig. 2. 

a 


Went Without Help. 








The steamship ‘‘ Arcadia,” passing to the 
northward of Scotland, recently picked up 
off the Orkneys a three masted British ship 
and towed her into Kirkwall. The name 
of the vessel was the ‘‘ Cubana.” She had 
sailed from Newfoundland in October, 1892, 
with a cargo of copper and ore for Swansea, 
but encountered a succession of violent 
storms, which so knocked her about that the 
crew despaired of saving her, and got them- 
selves carried off by a passing ship. That 
was on November 14th, and the ‘‘ Cubana” 





Fig. 2. 


put the belts a and 4, both upon pulleys 
aa, and the other two belts both upon 
pulleys c¢, c’, cutting down belts ) and d to 
fit, the result was gratifying. The belts 
drove nicely, and did the work with much 


was not expected to float until another sun- 
rise, but somehow or other the ship took 
charge of herself, and made wonderful 


weather of it, although November and De- 
cember were bad months on the Atlantic. 


SEPTEMBER 20, 189 





A fortnight after she was abandoned 
Cunard steamship ‘‘ Aurania” sighted jer 
with her rigging wrecked, but the hu! 
good as ever, in the same parallel of latitude. 
but seven degrees more to the eastws:q 
On December 9th she had driven three vy. re 
degrees easterly and was seen and boa). eq 
by the Norwegian bark ‘‘ Alma,” w) ch 
brought away some papers. On Decerm yey 
11th the steamship ‘‘ Floridan” passed |er 
another couple of degrees to the eastw::j. 
drifting a little northerly. Three days |, er 
the ‘‘Catalonia” steamship sighted her, - {]] 
near the Banks, but then she was cai: ht 
by the northeasterly set of the Gulf Strc m 
so that the next report of her was on J» \u- 
ary 10, 1893, when she was seen again el] 
over tothe Scotch coast with nothine of 
her spars standing except the mizzenn. ist, 

For thirty days did that abandoned -1ip 
drive before the winds and currents of ‘he 
Atlantic with ber main hatch open and no 
rudder, being brought at last into har’ or, 
What became of her afterward is not sta od, 

It was the proud and constant boas’ of 
Admiral Rous that, in his naval days, he 
had brought a Queen’s ship across the 
Atlantic without a rudder. The iron } ark 
‘‘Cubana” certainly deserved to be re. 
equipped and remanned ; for, although she 
did not make her port of destination, she 
brought her copper ore, without a han: to 
steer her, across the Atlantic at its wildest, 
and safely into harbor.—7The Million. 
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Small Bore Indicators, 
Editor American Machinist : 

Some years ago I made a good miuny 
calculations for the ‘‘ Pneumatic Gun Car. 
riage Company,” for the purpose of finding 
the proper size of cylinders and pistons for 
taking up the recoil of heavy guns by the 
compression of air, calculating back from 
the weight and velocity of the shot leaving 
the gun, and the weight of gun and attach. 
ments. I had nothing but theory to guide 
me, so I recommended making a mount for 
a small gun 3.2 inches diameter, with cy|in- 
ders, as I thought, about right for that size, 
intending to take indicator cards when the 
gun was fired. 

At my suggestion the Crosby Gauge Co. 
made a fine steel instrument, with a plunger 
18 inch diameter, fitting in the hole below 
the cylinder. This gives an area .025 square 
inch, which is ,'; that of the .50 inch area 
piston, consequently, scale of the ordinary 
spring is multiplied by 20, and the instru- 
ment and its springs remain good for lower 
pressures. I took several diagrams, and 
found that my theory was not badly out, 
and so went on with the calculations for 
larger guns with confidence. In all this 
I did not consider that I had done anything 
very wonderful, but the Ordnance Bureau 
U.S. N., seeing the successful working of 
the instrument (a thing which they had 
declared impossible up to that time), in the 
hands of the Gun Carriage Company, sent 
in haste to the Crosby Co. for two instru 
ments exactly like the one they had seen, 
and did considerable testing on their recoil 
cylinders. In their annual report they took 
great credit to themselves as the first to 
demonstrate the work done in a recoil check, 
and the service papers were loaded with 
praises of the ‘‘ cleverness” of our scientific 
navy officers. My diagrams were very 
smooth and satisfactory, starting with 4 
base line of 500 pounds per square inch, 
and running up a curve to about 5,000. 
They gave the high or adiabatic curve, 
showing that the whole heat of compres:ion 
was retained within the air, for that inst«nt, 
yet the metal of the cylinder and the in 
dicator did not show the slightest sign: of 
warming. 

It seems to me eminently proper and «or: 
rect, to use small bore indicators as ur 
pressures get high. The leakage is re 
duced, and the strain, also, which Is some 
times so great as to blow off the tops. 

The reduction of this strain, I regard 38 
a great point in favor of the chances ‘0 
accurate registration by the pencil. 

Witxuram H. Harrisos 
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Fly Wheel Disasters. 


Evcior American Machinist : 

‘he large number of fly wheel accidents 
witnin the last two or three years ought to 
be sufficient to cause all engineers to be 
fully alert and constantly on guard, espe- 
cially where large wheels are used, to pre- 
yeot, if possible, such disasters, that so 
en anger their own lives as well as the 
many others that are necessarily exposed 
upon such occasions, besides preventing 
great destruction of valuable property that 
au , accidents naturally bring about. 

nsiderable has been both said and writ- 
ten concerning these accidents, and the 
ag ation should be continued that the cause 
may be more fully understood. 

There has been more definite information 
published concerning the wheel burst in the 
large cotton millin the Merrimack Valley on 
August 10th than of any others I have 
seen an account of, and it is such information 
that should be published that it may be of 
use to others in preventing such accidents. 

One of the accounts, as given by Mr. Bul- 
lock in the AMERICAN Macuinist of August 
231, is very completeas to the cause. He 
says that the gear was secured to the spindle 
with a taper pin. Now such work as that 
cannot be too severely condemned. 

if anyone had been killed in that accident 
the average coroner’s jury would no doubt 
have blamed no one but God Almighty. 
The idea of securing a gear on the lower 
end of an upright shaft with a taper pin, 
the head of the pin necessarily downward, 
and that, too, on so important a piece of 
machinery as a steam engine governor, is 
nothing short of criminal carelessness. 

And another account of this accident, ac- 
companied with a diagram, showing among 
other things the position of the engineer at 
the time to be within a few feet of the left- 
hand engine, and his claim that he knew 
nothing of it until the wheel broke, is not 
without its moral, for such a claim is not 
admissible should he deny that the breaking 
of the wheel woke him up. And he may be 
truly thankful that he got out of that engine 
room with his life, for I agree with Mr. Bul- 
lock when he doubts a man’s ability to have 
prevented the accident, such prevention 
depending upon closing alternately two 
screw stem throttle valves. 

Had he been between the engines, he 
could have prevented the accident by throw- 
ing up the detachtng levers, but it is cus- 
tomary for the average man to ‘become 
rattled upon such occasions and think of 
the right thing at the wrong time, it not 
being customary to handle the detaching 
levers until after the throttles are closed. 
This force of habit might have cost him his 
life had he been between the engines. 

The conclusion is now forced upon us 
that the ordinary screw stem throttle valve 
is a nuisance and should be discarded and 
relegated into history, where it should 
have been long ago, and a balance valve 
used in its stead; it is preferable to the 
detaching lever for quick work in case of 
an accident ; and is also preferable to a 
throttle valve for every-day use. 

There is no doubt but the governors have 
become inoperative through some manner 
of neglect, and have been the cause of 
most, if not quite all, of the fly wheel acci- 


If a jack pulley breaks, or for any other 
cause the load is suddenly thrown off of an 
engine, the governor should control the en- 
gine within a safe rim speed of the wheel, 
ani will do so if the governor is in good 
working order, but it will not do so un- 
less it is in good working order. 

“here are several ways in which a gov- 
ernor may be neglected. 

ihe regulator dash-pot is a source of 
much trouble, bad running, and danger if 
there is elther too much or not enough vent 
he dash, or if the oil used in the pot is 
too heavy it will hold the governor to the 
e:.ent that the engine will race badly, and, 
the other hand, if the oil istoo light the 
icing of the governor is liable to throw 

belt off, and the bearing in the top of 

column that supports the running gear 
the governor, if not kept clean and care- 
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fully oiled, is liable to break or slip the belt 
off. 

A little gritty dust in the surrounding at- 
mosphere will work into the bearing formed 
between the sleeve and the spindle and 
choke the governor down if not properly 
oiled. 

About 10 years ago I was employed near 
a Corliss engine that ran away from this 
latter cause. There was no one in the room 
at the time, and there is no knowing what 
speed the engine attained, but it was sufii- 
client, so that the vibration of the cam rod 
caused the hook to part company with the 
wrist plate, thus stopping all of the valves 
and likewise the engine. No damage re- 
sulted further than the stopping of the mill 
until the governor could be got to work 
again, from the fact that the fly wheel was 
of small diameter and a solid casting. 

About 15 years ago I was within 200 feet 
of a slide valve engine that ran away, 
caused by the breaking of the governor 
belt. The governor was of the Judson throttle 
type with automatic stop attachment, which 
failed to doits duty from the fact that it had 
been neglected until it was so gummed up 
with dirt and oil that it was impossible to 
make it work ; the breaking of the wheel 
destroyed considerable property but no 
lives were lost. S. A. SMira. 





Oftice and Shop Stationery. 
Editor American Machinist : : 

The subject of office and shop stationery, 
while of minor importance, is, nevertheless, 
one worthy of consideration, and regarding 
which some information may be forthcom- 
ing in these columns, if experiences are 
related. Just how much room exists for 
improvement can best be shown by some 
of the establishments in which there has 
never been an attempt at systematic ar- 
rangement or production in the case of the 
numerous blanks required in conducting 
the business. 

My experience has been something as 
follows: When the matter of stationery 
(which term is intended to cover all printed 
forms) was first taken in hand, there existed 
a great variety of blanks, some on one 
grade of paper, some on another, although 
intended for exactly similar uses. Some 
were machine ruled in light lines, in the 
case of others the ruling being set up in 
the original form, avoiding thereby the 
extra cost of independent ruling. Styles 
of type were printed without limit, electro- 
types existed of some forms, but not of all, 
while sizes of sheets or blanks were almost 
as numerous as the forms themselves. 

The first step was to make a collection of 
all existing forms. These were grouped 
roughly according to character, and were 
gummed, by their left-hand edges, suc- 
cessively in a scrap-book. Each separate 
form was then given a distinctive con- 
secutive number, which was marked upon 
it thus, F 25. 

It happened that at the time this matter 
was taken in hand there was under con- 
sideration a new order system requiring a 
number of new forms. Accordingly, stand- 
ard sizes and standard type were adopted. 
The sizes running in multiples of 3 inches 
by 6 inches, thus, 3x6, 6x6, 6x9, 9x12, 12x 
18. Up to date no reason has been shown 
to cause regret as to these sizes. A per- 
fectly plain Gothic type—the so called 
block letter—was also chosen, and the up- 
per case or capitals used for all headings 
and principal words, while the lower case 
or small letters were employed for the less 
important portions. The letters were thus 
always clear and distinct, permitting of no 
misunderstanding. A typical form is here 
presented. 

Each new form as made up was desig- 
nated by its number, and when the blanks 
were printed, this was followed by the 
number ordered and the date. Thus, F 57— 
5 M—6-19-93, indicating that five thou- 
sand copies were ordered June 19, 1893. 
Upon the page of the scrap book opposite 
this form was noted the name of the printer 
and the price, not only for press work and 
paper, but also for electrotyping and block- 
ing whenever there was a charge for either 
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of these items, Electrotypes were made in all 
cases, where it was evident that the form 
was permanent, and that money would 
eventually be saved by the operation. 

Change in a form—no matter how slight 
—also changed its form number, so that 
there could be no opportunity for con- 
fusion. The electrotypes were also desig- 
nated by their form numbers, and it was 
therefore a simple matter to order in any 
quantity without further description or 
possibility of mistake. The gradually ac- 
cumulating lists of prices paid have been of 
great service in guarding against over- 
charges, and in asking and accepting bids 
for work. As rapidly as possible old forms 
requiring changes are being reset in the 
Gothic type. 

As a result of the introduction of this 
system there is gradually coming to be 
greater economy exercised in all of the 
printing. The uniformity in sheet sizes 
makes it possible to run several different 
forms on the same sheet with the oppor- 
tunity for economically cutting them there- 
from, and furthermore greatly simplifies 
the filing of the filled blanks, for they will 
all fold to 3 inches by 6 inches, if desired 

Variety in colors of paper for different 
purposes aids in sorting, and avoids con- 
fusion, The scrap book, and the orderly 
arrangement of the stationery closet sim- 
plify greatly the matter of keeping up 
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brought to me at various intervals after 
immersion, and have always practiced plac- 
ing them in tumbler of kerosene oil until I 
could give them attention. 

I have found this entirely efficacious in 
stopping any further tendency to rust for 
several days at least. 

I consider this a better plan for the owner 
of the watch as, at most, he would lose the 
main spring, from being so entirely inclosed 
that the ofl could not reach it, and displace 
the water; however, unless having been 
too long submerged, the water would, for 
the same reason, have little effect on that 
part. 

As for the sulphuric acid I should be as 
much afraid of damage from the fumes, be- 
ing confined in a box, as of the water. 

After his, or any treatment, the watch 
would most certainly ‘‘need to be ofled be- 
fore running satisfactorily,” but before being 
oiled it would need to be taken down and 
thoroughly cleaned and otherwise looked 
after. Cuas. WEBER 

Hackettstown, N. J. 

The West System of Tests, 
Editor American Machinist: 

As one interested in the establishment of 
a reliable system of tests for cast-iron, I 
wish to reply to the article in your issue of 
August 30th, entitled ‘‘ Plans and Methods 
Necessary for Obtaining Comparative Phys- 
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degree the chance of running entirely out 
of a given form before it is noticed. 

Just what arrangement is best to adopt in 
a given establishment must, of course, be 
determined by the existing conditions, but 
itis certain that the adoption of a method 
similar to outline above cannot fail to re- 
sult in both convenience and economy. 

WaLTeR B. Snow. 


Treatment for a Drowned Watch, 
Editor American Machinist : 

Although a ‘‘jeweler” by tradeI have for 
years been a regular reader of the AMERI- 
cAN MACHINIST, missing none of the good 
things always to be found in it. 

In your issue of August 30th Mr. James 
F. Hobart recommends ‘‘sousing” a 
drowned watch in alcohol. Such treatment 
would certainly remove the water, but, un- 
less done by a jeweler, would be certain to 
loosen the pallet stones and roller jewel, 
which are set in shellac, thereby deranging 
the escapement and making the readjust- 
ment a rather costly job, especially if the 
jewels drop out and are lost, which could 
easily happen, as they are too small to be 
readily observed. 

I have frequently, in the past 20 years, 
treated watches drowned in fresh water, 


After reviewing Mr. Whitney’s labors on 
the matter of expansion during the moment 
of solidification, Mr. West says, ‘‘ They 
all prove that casting test bars between 
yokes or rigid flask ends is wrong, as they 
do not permit the test bars to have a natural 
action;... . it is sufficient to know that it 
will not permit the free action which the 
nature of the iron demands.” Practically 
this point amounts to nothing ; it need not 
be taken into account, for the reason that 
we cannot point to a single instance in 
which its consideration has been of benefit, 
either one way or the other. There cannot 
be an instant of solidification 
throughout the bar, when it is cooling, 
because the parts adjacent to the sand 
must form a point of solidification in them- 
selves while the interior is fluid. Neither 
can there be a point of uniform expansion 
in a bar gated in the middle and molded 
on the side, because the iron at the inter- 
section of the gate and casting is hottest, and 
therefore attains to the point of solidifica- 
tion after the latter has occurred in the 
halves of the bar, from the center towards 
the ends. 

In the yoke method of casting test bars 
with two gates, the bar is divided into three 
distinct divisions, that is to say, there are 
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three parts of the bar that arrive at the 
point of solidification, while there are two 
parts, 7. ¢., in front of the gates, that do not 
arrive at it at the same time. Hence any 
expansion of the parts of the casting that 
had attained solidification would react on 
and compress the soft centers, and tend to 
raise the metal in the gate above, conse- 
quently there is no uniform moment of ex- 
pansion in the bar, and there is also, for this 
reason, no stress or strain on the bar or the 
yokes. 

Another point in this connection, is the 
fact that on the instant the bar is filled with 
metal the chill, from its action on the fron, 
has driven the graphite carbon back from 
the face of the end of the bar. Conse- 
quently, on the principle that the less 
silicon and graphite present, the quicker 
the iron sets or chills, a chill or cooling has 
caused a lateral contraction from the face 
of the chill on approximately 4 inch, on 
each end of the bar, before the point of 
solidification has been reached in the balance. 
Therefore it will be evident that as there is 
no uniform point of solidification there can 
be no similar point of expansion, and con- 
sequently there will be no stress on the 
bar or the yoke as indicated by Mr. West. 

The next point Mr. West makes is, ‘‘ To 
know what an iron will chill, it is neces- 
sary that the chill and casting should re- 
main in close contact until both are cold to 
handle.” 

In this Mr. West is in error, for the reason 
that if we want to know the chill of an 
iron, we want its chill in every-day prac- 
tice, and not what it will chill under certain 
conditions. In choosing an iron or making 
a mixture for chill castings, the chill the 
fron will give in the work is what we want 
to arrive at, and not what it will doif the 
work is cast so that the iron and chill will 
remain in contact, as this is impracticable on 
95 per cent. of chill castings. In the system 
of tests originated by W. J. Keep, of 
Detroit, Mich., the chill is taken in the 
natural way, and isan exact indication of 
what the chill of the iron would be in 
chill rolls, roller shells, cams, stamp shoes, 
crusher jaws and heads, sheaves, car- wheels, 
etc., and a large number of other castings 
not to mind at this moment. It will be 
evident, therefore, that for practical pur- 
poses Mr. West’s ideas on chilling are not 
deserving of serious consideration. 

The size and form of test bar recom- 
mended by Mr. West would not, so far as 
the writer knows, apply to any form of 
casting except, possibly, rolls and sash 
weights. About 98 per cent. of the cast- 
ings are cast horizontally, therefore, it is 
advisable to have our test bars cast in the 
same manner. The fact that the round bar 
is cast on end would condemn it, as there 
would be a greater crystallization of the 
iron in its center than there would be in a 
square bar of equal cross-section. This 
crystallization would consequently weaken 
it, and prove its indicated strength less than 
the castings made of the sameiron. Further- 
more, the fact that the bars are cast on end 
would be no criterion to go by, as about all 
our castings are cast on their sides. There- 
fore we want the strength of the iron as we 
use it, and not its strength under condi- 
tions that are not practiced. In casting a 
test bar on end there are unequal pressures 
on the mold, and while, theoretically, the 
lower part would be, and probably is, 
densest, in practice it is heaviest on account 
of the lack of a reliable manner of molding 
it. To overcome this, Mr. West would 
have the bottom of the bar pattern smaller 
than the upper end. It apparently does 
not occur to him that it is just as difficult 
to ram the mold so that the bottom would 
swell the correct amount, as it is to ram it 
without having it swell at all. There is no 
such uncertainty connected with the manner 
of making test bars used by Mr. Keep, for 
nothing out of the ordinary practice is 


necessary. 

The writer’s experience in testing square 
bars cast on end, 1l-inch section, 14 inches 
long, and 12inches between supports, has 
been that the bar will break usually past 
the center, towards the end of bar cast up. 
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This is caused principally from the lower 
part of the bar being heavier than the 
upper, not taking the theoretical view of 
the different densities of the metal into con- 
sideration. 

As to the turned bar, in arriving at what 
the strength of the casting will be, the skin 
chill it receives from the mold must not be 
lost sight of, therefore, the turned bar would 
not indicate the strength of the casting un- 
less the latter was turned or finished com- 
pletely. As the writer has mentioned pre- 
viously, we want the strength of the iron as 
we use it and not its natural strength. 

Mr. West says: ‘‘One using this system 
will soon discover it will be very rare to 
obtain a test bar that is not perfectly solid. 
This in itself is worth an adoption of the 
system in preference to present practice, 
for it only needs a review of the remarks 
after tests to show the comparatively few 
sound test bars that are obtained in propor- 
tion to the number that are made.” In this 
we find another illustration of the weakness 
of this system, in that special pains are 
taken to secure a sound test bar, when the 
same pains are not taken with the casting. 
It is, therefore, not a reliable index of the 
strength of the casting and consequently 
cannot be compared with the average tests 
cast in the same manner as the casting. 

In the fluidity strips we have another 
example of theimpracticability of Mr. West’s 
system. The strips give the life of the iron 
rising vertically, with two test bars in the 
mold, and that is allthey do give. The iron 
in them is prevented rising naturally on ac- 
count of the test bars, the latter, from the 
amount of iron they take, retard the rise of 
the metal in the strips, and the results are 
consequently no indication of how fluid the 
iron is, but, rather, only an index of its 
fluidity under the conditions. Much better 
results would be obtained if the strips were 
cast on a separate gate. But supposing they 
were, what would they indicate? There is 
no thin class of castings that are cast from 
the bottom or in the manner shown in the 
test bar; everything either drops or is 
poured horizontally in light work. There- 
fore, aniron that runs molds cast horizontally, 
will run them if dropped or poured down, 
because the former is the more difficult to 
cast successfully, hence we want to know 
what an iron will do under those conditions 
only. 

The manner of measuring contraction 
would be more practical if a better method 
was used to insure the tips always being a 
stated distance apart. The gauge may be 
set into the mold with great care and the 
sand tip punched with the same ; but when 
we come to measure contraction in two, 
three and four places of decimals, this plan, 
it will appear, cannot be compared with the 
accuracy of the yoke method. 

Anyone acquainted with chilling an iron 
can see that the method of obtaining the 
chill by Mr. West is defective. The iron 
passing through the chill at the bottom will 
wash out and prevent chilling at this point 
until the mold is full. This fact makes it 
impossible on many classes of chilled work 
to gate the castings on the bottom, as the 
iron in motion near the face of the chill will 
wash or cut the depth of the chill away. 

The method of measuring shrinkage used 
by Mr. West is equally impracticable. The 
cavities in the end of the test bars can be 
made larger or smaller, according to the 
manner in which the iron is poured into 
them. This, of course, can be regulated to 
some extent, but the wave motion of the 
metal due to the pressure cannot be over- 
come by thismethod. In pouring down the 
gate, the drop of the metal, together with 
the different heights of it in the gate and 
bars, cause the flow of the metal to rise 
higher in the bars than in the gate, and in 
receding it will leave a larger cavity than 
would naturally be the case if the bars were 
poured from the top. Therefore, as the 
wave flow of the metal cannot be avoided, 
the moment it reaches the iron ends of the 
flask it becomes frozen and will always show 
more shrinkage than is present in the iron. 

In conclusion, it will be apparent that the 
system of tests presented or outlined by Mr. 


West contains many errors that do not 
recommend it to those in search of a reliable 
system of tests for cast-iron. Mr. West has 
aimed at the ideal rather than the practical. 
He wants the natural strength, the natural 
chill, the natural expansion and the natural 
shrinkage , points all of which bear no re- 
lation to practical results only as they could 
be estimated relative to what is shown in 
practice. ALEX. CAIRNS. 
Detroit, Mich. 


Fraudulent Testing. 
Editor American Machinist : 

I regret that my letter on the above sub- 
ject, in your issue of August 2d, did not 
contain a sufficiently explicit and element- 
ary treatment of it, so that it would be 
made entirely clear to those who, like your 
correspondent ‘‘C.,” have some acquaint- 
ance with the subject of acceleration. In 
that case the letter of ‘'C.,” in your issue of 
August 30.h, would probably not have been 
written. My statements and formula did, 
as your correspondent states, have refer- 
ence to the acceleration of the straining 
mechanism, and not of the weighing mech- 
anism, and were correct as far as they 
went, but I should have gone further and 
considered the case of possible acceleration 
of the weighing mechanism, as ‘‘C.” has 
done, and drawn some conclusions from 
that case. This I will now endeavor to do. 

To simplify matters, suppose that the 
machine is of the old fashioned kind in 
which weights are added on a hanger at the 
outer end of the last or lightest lever of the 
series of levers that constitute the weighing 
mechanism, that a constant force of 4,000 
pounds is applied at the specimen, which 
is balanced bya 4 pound weight at the outer 
end of the lever, the leverage being 8,000 to 
1, as in the case considered by ‘‘C.” Sup- 
pose this } pound weight to be at rest, 
floating at the middle point between the 
upper and lower stops which keep its move- 
ment within narrow limits. Suppose the 
weighing levers are three in number, each 
20 inches in length on the longer arm, and 
1 inch on the shorter arm, which will give 
a total leverage of 8,000 to1, and that their 
whole weight, including that of the grip- 
ping attachment connecting the short 
end of the first, or heaviest lever, is 500 
pounds. To compute the force required to 
give this mass an acceleration about the 
three fulcrums is quite a complicated prob- 
lem, involving the equivalent moment of 
inertia, and the radius of gyration or radius 
of the center of inertia of the whole system, 
which depends upon the forms of the levérs, 
but we can gain an idea of the approximate 
amount of the force by considering the ve- 
locities of the ends of the three separate lev- 
ers. Suppose the outerend of the last lever 
rises 1 inch in one twelfth of a second, or at 
the rate of 1 foot per second. Its inner end 
and the outer end of the second lever, to 
which it is connected by a link, move ata 
velocity of one-twentieth of a foot per sec- 
ond; the inner end of the second lever and 
outer end of the first move ;}, foot per 
second, and the inner end of the first lever, 
with the connection to the test piece, moves 
sooy foot per second As the weight of the 
inner half of the first lever is heavier than 
all the rest of the system put together, we 
may without serious error consider that the 
whole weight of this lever is 450 pounds, 
and that its radius of gyration is 10 inches 
from its fulcrum. We may also consider 
that the second lever weighs 50 pounds, 
and that its resistance to acceleration is 
equivalent to that of a weight 20 times as 
great, or 1,000 pounds, applied 10 inches 
from the fulcrum of the first lever; also 
that the weight of the third lever is 10 
pounds, and its resistance to acceleration is 
equivalent to that of a weight 400 times as 
great, or 4,000 pounds, at a point 10 inches 
distant from the fulcrum of the first lever. 
The total equivalent inertia is then that of 
5,450 pounds at the extremity of the radius 
of gyration of the firstlever. The upward 
velocity of this point is 10 times as great as 
that of the inner end of the test piece, or ,}, 
foot per second. Applying the formula force 
= mass X acceleration, and letting the 
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time = 1 second, we have mo « “ 


5,450 
82.16 
one-fifth of a pound, instead of 4,000 pound 
which seems to be the result reached }, 
your correspondent ‘‘C.” for an assum: 
velocity of 1 inch per second, or only o7 
twelfth of the velocity that I have 
sumed. 

The error in this part of ‘‘C.’s” comput 
tion is in his assumption that the whole 
the weighing mechanism, or 500 pounds, 
accelerated 1 inch per second, while +} 
fact is that it is only the outer end of t! 
smaller beam, which is very light, that : 
ceives anything like a rapid accelerati: 
and that the heavy portion of it next 
test specimen receives almost no accelerati 
at all. 

If the force required to produce acceler 
tion is taken at the short end of the hea 
lever, instead of its radiusof gyration, the 
equivalent weight at that point is 10 times 
as great, or 54,500 pounds, but the velociiy 
is only one-tenth as great, so that the result, 
or wv + g, is the same, or 0.21 pound. 

Coming down from theory to practica 
experience we find that the amount of force 
actually needed to accelerate the weighing 
parts ofa good 50,000 pound testing ma 
chine, of the platform scale type, with 
screw-pulling apparatus such as Olsen’s or 
Riehle’s, to a sufficient extent to make the 
outer end of the scale beam jump up and 
down, is merely a slight pressure with the 
little finger, and this pressure overcomes not 
only the inertia of the moving parts, but 
the friction of the knife edges. 

In the last paragraph of ‘“ C.’s” communi- 
cation he says that the acceleration of the 
straining mechanism ‘‘is transmitted to 
balance weight through levers.” This is 
not the case when the material is stretching, 
as it does, unless it is a brittle material, just 
before rupture. 

I have shown in my previous letter that 
the force required to accelerate the straining 
mechanism is not communicated to the 
weighing apparatus at all; the only force 
weighed being that which goes through the 
specimen, and not that which is absorbed in 
giving velocity to any part of the straining 
mechanism. 

In ‘‘C.’s” letter he assumes that any force 
that may be required to accelerate the weigh 
ing apparatus is registered by it as an addi 
tion to the load on the specimen. As | 
understand his last paragraph, he figures 
that this false registration might be as much 
as 4,000 pounds. In his previous paragraph 
he says: ‘‘ In order to prevent this upward 
acceleration the balance weight is kept at 
such a point that not only the load carried 
by the specimen but also the inertia of mov- 
ing levers due to increment of weight is 
balanced.” 

In the above calculation of the force re 
quired at the test specimen to produce 
acceleration of the weighing mechanism 
have said nothing in regard to the questto! 
whether this force, small as I have shown it 
to be, is added, as a false registration, to the 
load required at the end of the last lever to 
balance the pull on the specimen when t 
parts are at rest; but, in fact, there is 1 
such false registration. The parts being : 
rest, the poise weight balances the static 
load on the specimen, the poise can only 
move upward by the application of an ad 
ditional load on the specimen itself. Duriog 
the time, a fraction of a second, in whic! 
the beam is rising beyond its middle point, 
the poise is registering falsely ; that is, the 
load on the specimen is greater than t! 
weight of the poise, or the position of tbe 
sliding balance weight indicates, by ‘)\ 
force of inertia required to give accelerat!n 
to the whole of the weighing mechanis 
the work done by which force does 1 
reach the poise at all (except the insignifica :! 
amount necessary to accelerate the poi 
itself) but is absorbed in the acceleration 
the mechanism. When the outer end of t 
beam reaches its upper stop, motion ceas« 
there can then be no question of accele: 
tion, and the poise is registering falsely, b 
in the same direction as before ; that is 
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indicates less than the actual pull on the 
specimen. If, however, the poise weight fs 
increased to such an extent that the beam 
moves downwards, then during the time of 
h downward motion, the poise weight is 
, great, being that required to balance the 
y.ll on the specimen, plus that required to 

ercome the inertia of the weighing mech- 
anism. In the case considered, if the 
downward motion were as rapid as 1 inch in 
one twelfth second, practically a sudden 
drop, the error might be as great asa fifth 
of a pound inthe total registration of weight 
of several thousand pounds. If the beam is 
allowed to remain at rest on the lower stop 
then there is, of course, ‘‘ fraudulent test- 
ing,” for the poise weight is greater than 
tuat required to balance the pull on the 
specimen, but this case will only occur 
through gross carelessness or intentional 
fraud. 

It thus appears that the acceleration of 
neither the straining apparatus nor of the 
weighing apparatus can cause any false 
registration by the testing machine, except 
an entirely insignificant amount, and that 
this amount, when due to the rising of the 
weighing beam, caused by rapid motion of 
the pulling mechanism, is against the speci- 
men, that is, it causes the registration to be 
less than the actual pull transmitted through 
the specimen. Wo. KEnr. 

[Mr. Kent’s mathematics are, no doubt, 
correct, but while we do not care to go into 
a detailed discussion of the matter, we be- 
lieve they are wrongly applied. It has 
been demonstrated many times by actual 
trial, that a testing machine of the type 
under discussion will register much more 
when the load is applied rapidly than when 
applied slowly. The Congressional Investi- 
gating Committee were shown this at the 
Carnegie works, and the machine was actu- 
ally made to indicate about 4,000 pounds 
excess stress upon a standard specimen, 
simply by running the machine very rapid- 
ly. We believe this is due to acceleration, 
or, if preferred, to the resistance due to 
inertia of the mass of the weighing mechan- 
ism, and that nothing yet brought forward 
by Mr. Kent disproves this.—Ep. | 
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A Foundry Device. 


Editor American Machinist : 

There is often a question in your paper 
of foundry practice, and perhaps the follow- 
ing information will interest your readers: 

To prevent blow holes in castings, and to 
prevent also the impurities which are found 
in pig-iron, we make use of an arrangement 
which has been devised by Mr. Van Riet, 
and patented in all countries. 

Considering a foundry ladle filled with 
melted metal, you will notice impurities on 
iis surface, and if you remove them other 
impurities will rise from the metal to the 
surface. These impurities are the cause of 
blow holes on the upper part of castings. 
‘herefore, when a very smooth surface is 
required on a casting, this piece will have 
‘9 be cast upside down. With Mr. Van 

‘let’s system this is no longer necessary, 
8 these impurities do not enter the mold. 

We herewith have the pleasure to hand 

tu a sketch of the apparatus, which is 

ery simple and of cast-iron, lined with 
earth by dipping it in a pap* of earth. 

As you will see by the arrows, the metal 

as a motion of rotation, and owing to 

entrifugal force all impurities are separated 


*Clay mixed thin with water,—Ep 
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from the metal before entering by the holes 
Oin the mold. At Ba great porous mass 
will be collected. 

Col O. P. French, an American passing 
through our city, has seen the thing in 
operation in our works, and has been con- 
vinced of its efficiency. 

Your countrymen having always oblig- 
ingly answered all questions which we have 
been asking them, we shall be very pleased 
in return to supply them with any further 
information they may want, and which will 
be in our power to give. H. BoLLINcKx. 

Bruxelles, Belgium. 


A Simple Mode of Tempering. 
Kditor American Machinist : 

I have noticed at different times in your 
paper articles upon tempering, and as the 
subject is quite interesting to me, thought, 
perhaps, that a little experience of mine 
might not be uninteresting to others. 

It is generally supposed that for tem- 
pering most kinds of tools a bath or quench- 
ing material other than water is desirable, 
especially if these tools be of the finer 
sort, such as milling cutters, reamers, dies, 
etc., and my experience, though small, 
tends to verify this in so far as that water 
cannot always be certainly depended upon. 
A milling cutter hardened in water may 
crack and it may come out sound; it may 
warp or may come out straight as a string; 
apparently, it seems to me, as the steel or 
water sees fit. I have taken two cutters 
from the same bar, of practically the same 
size and shape, heated them as near evenly 
and uniformly as possible, quenched them 
in water of a uniform temperature, and yet 
one came out cracked and the other sound. 
So, from this and many like experiences, I 
have come to believe that water is not al- 
ways to be trusted, but something which I 
think can be trusted, which at least with 
me has given excellent results, is common 
lard oil. I have hardened milling cutters 
in this which came out perfectly and uni- 
formly hard, with a thin, black scale, in 
most cases easily removable with a little 
turpentine and waste, and which left the 
steel of a greyish white color and without 
the least sign of check or crack. And 
these were special cutters, too, being all 
different in size and shape, and nearly all 
having fillets, ogees, etc, cut into them. 
After cutting tool steel continuously for 
three days these cutters showed scarcely 
any signs of wear, and were not at all brit- 
tle, as was proved by the operator ‘‘catch- 
ing” the teeth several times. In short, they 
have given excellent results in every respect. 

The oil used was the ordinary No. 2, or 
second grade lard oil, and the temperature 
all the way from 30 degrees up to 70 or 80, 
as some of the tempering was done in the 
winter (the oil being in a cold room) and 
some in the summer. The main point isto 
have plenty of it. A small amount is apt 
to take fire and cause trouble unless the ar- 
ticle tempered is very small. But it 1s al- 
ways better to have a large quantity, at 
least 5 or 10 gallons, even for small pieces, 
and, of course, for very large work one 
would need a much larger quantity, the ob- 
ject being always to keep the ofl as near as 
possible at a uniform temperature. 

The only care requisite in dipping even a 
large piece is to immerse it as quickly as 
possible, in no case halting at the surface, 
and after getting it well into the middle of 
the body of oil, moving it rapidly about 
until cool. 

This way of tempering or hardening may 
be old to some mechanics, but I had never 
heard of it before, in a measure blundering 
into it by accident, and feel, therefore, that 
it may be worth writing a few lines about 
for the benefit of those who, like myself up to 
a year or so ago, may never have heard of it. 

The steels used were ‘Crescent Extra,’ and 
the best and second grades of ‘‘ Black Dia- 
mond.” Anti Know ALL, 
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It is always so easy for a man to see how 
his neighbor, who lives across the street, 
might improve the appearance of his place ! 
— Somerville Journal. 


An Elbow Pattern. 





By GEORGE GUNTZ. 

The following is a simple rule-of-thumb 
method by which to lay out the pattern 
for a square elbow; that is, a right angle 
elbow in two pieces, and while it is only a 
cut-and-try method it will be found to ap- 
proximate so closely to a correct method, 
that any trimming after it is formed up is 
altogether unnecessary. 








It will also be found, where absolute 
accuracy is not essential, to be a much 
quicker method, and is especially adapted to 
shops where the conveniences for pattern 
laying out are only the floor, a steel square, 
a straight edge, and a pair of compasses. In 
the illustrations Fig. 1 is a plan showing the 
shape of the pipe. Fig. 2 isa side view of 
the elbow. 

These two figures are not at all essential to 
laying out the pattern by this method, but 
are introduced here more to show where 
the different points are to be taken from. 
Further on I will explain the method with- 
out these two figures. Fig. 3 is the pattern. 

In laying out the pattern by this method, 
lay off the circumference and divide into 
four equal spaces, 1, 2, 3, 4, Fig. 3, and 
draw division lines a, 4, c, laying off any 
lap you may want outside of a at each end; 
set off the length of the throat a /, Fig. 2, 
on a f, Fig. 3; the distance / g, Fig 2. on 
5 g, Fig. 3, and the distance c h, Fig. 2, on 
ch, Fig. 3; then through the pointsy on b¢ 
Fig. 3, draw the lines ¢ & at an angle of 
45 degrees; then with a radius # of about 
four fifths of a space a +, or} ¢, strike an 
arc through the point 2, which will be tan- 
gent tothe lines 7 4; if this radius does not 
cut through the point / and be tangent to 
the lines as shown, it should be changed 
until it does. 

Having found the correct radius for the 
center part use it to strike the throat curves 
through the points / and tangent to the lines 
t k as before; then after adding any fur- 
ther laps that may be required the pattern 
is complete. 

As previously stated I will now explain 
the method for laying out the pattern with 
out the use of the plan and elevation refer- 
ring only to Fig. 3, lay off the circumference 
and divide it into four equal spaces as be- 
fore, set off the height of the throat on a /, 
as may be required; then set off the diam- 
eter upward from / toh, divide this diameter 
into two equal spaces, and draw a horizontal 
line / through the center, and where this 
line intersects the line / y, the points g will 
be established; then proceed as before by 
drawing the lines 7 / through the points g 
at an angle of 45 degrees, and taking the 
same radius strike the curves, add the laps 
and the pattern is complete. 
tal 
The Laws of Mechanies. 











The Sewing Machine Times reprints from 
our columns ‘‘ A Mechanic’s” letter on ‘‘ A 
Neglected Study,” and comments editorially 
upon it as follows : 

The letter of ‘‘ Mechanic,” on our first 
page, taken fromthe AMERICAN MACHINIST, 
may be read with profit by our salesmen as 
well as mechanics. If it induces any 
who are not already familiar with the ele- 
mentary studies of natural philosophy ot 
take them up, they will find in the ‘‘neg- 
lected study” a knowledge that will give 
them new ideas about the goods they are 
handling. Many of the sewing machines 
that have been on the market have shown 
in their construction a lack, or a disregard, 
of knowledge of some of the first laws of 
natural philosophy. In the design of cams, 
proportions of levers, bearings, springs, etc , 





the lack of this knowledge has been appar- 
ent to those who understood the laws that 
govern the application of force. 

These mistakes have been felt by the 
builders, and by salesmen, in the lack of 
popularity of their machines; by the pur- 
chasers, in unsatisfactory working ; and by 
repairers and adjusters when in the course 
of use the machines needed their services. 

More conspicuous instances have been seen 
in the appliances of outside inventors and 
manufacturers which were intended to im- 
prove the regular machines. Many of these 
have been mechanical abortions—as foolish 
as the perpetual motion schemes. Among 
these were the weighted wheels, the springs 
and levers applied to treadles to increase the 
power, and the so-called spring motors. 

The salesman who understands the philos- 
ophy of the movements of a machine can 
talk more intelligently about it and makes 
none of the absurd statements that are some- 
times made, and which are likely to repel 
rather than attract a well-informed customer. 

Natural philosophy is an interesting study, 
and toa person of scientific mind is moat 
fascinating. We specially commend this 
extract from ‘‘ Mechanic’s” letter : 


‘* There are a few fundamental principles, 
which if known, the reason for thousands 
of things, toa reasoning mind, becomes as 
‘transparent as glass,’ and not only this, but 
very interesting.” 


eae — 
An Idea of Herr Mannesmann’s. 


A favorite idea of the eminent German 
engineer, Reinhard Mannesmann, some ac- 
count of whose achievements we gave in 
our issue of May 17th, was that there 
should be a combination of agriculture with 
the mechanical and other industries, and he 
is said to have ‘‘demanded for every work- 
man a certain portion of free land, upon 
whieh he could grow the most necessary 
fruits and vegetables, and thus be able to 
support life in himself and family when 
crises came.” There is, of course, no doubt 
that if every working man could easily se- 
cure and retain possession of sufficient land 
to support himself and family upon in time 
of necessity it would solve many of the 
most vexatious problems connected with 
carrying on industrial operations, and would 
remove much of the bitterness of wage con- 
tests by simply assuring at least the posst- 
bility of making a living and thus relieving 
both employers and soeiety from the charge 
of imposing ‘‘starvation wages.” Any work- 
man who then thought wages were ap- 
proaching the starvation point, could quit 
and employ himself upon his land, anda 
sufficient number would probably always 
do this to keep wages at a life-supporting 
point at least. 

But by the present arrangement, as we 
have before pointed out, the land speculator 
accompanies, if he does not precede the es- 
tablishment of, industries, and by his opera- 
tions largely prevents working men from 
owning their own homes, and, also, often, in 
his blind greed, seriously interferes with the 
extension of industries, the establishment of 
which has perhaps made his fortune. In 
Germany, where, of course, Herr Mannes- 
mann studied the matter, population is 
much denser than here, where we have as 
yet only about 14 inhabitants to the square 
mile as against 106 per square mile in Eu- 
rope, showing that any scarcity of land here, 
fora long while to come, must be purely 
an artificial scarcity. 

In Detroit this relation between distress 
and artificial barriers to the use of land 
has been recently brought Into prominence 
by Mayor Pingree, who, as a result of an in- 
vestigation into the matter, called attention 
to the fact that while there were thou- 
sands of distressed people—working- men 
and their families—within the city, there 
were at the same time about 5,000 acres of 
idle land within the city limits, held out of 
use for speculative purposes ; land enough, 
in other words, to entirely relieve the dis- 
tress if only made accessible for use. He 
proposed that the owners of this land should 
allow it to be cultivated by those out of 
employment, free of charge, with what suc- 
cess we are unable to say. 
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Low Cost of Produc- 
tion. 

As our readers know, this journal has 
always maintained that in manufacturing 
operations, low wages and low cost of pro- 
duction were not only not synonymous, but 
that, on the contrary, those goods, of a 
given quality, produced at lowest cost, 
usually come from the factories and shops 
paying the highest wages. Years ago 
‘‘Chordal” spoke in these columns of 
‘Those short sighted employers who think 
they can make money out of the machine 
business, if they can only get men at low 
enough wages,” and offered to bet a 50- 
cent summer hat with each of them that 
there was more profit in a job done by 
three-dollar men, than in the same job done 
by one-dollar men, other things being 
equal. 

Many others have treated, more or less 
fully, this question of the relation between 
rate of day wages and cost of production, 
with the result that it is becoming now 
pretty well understood that in considering 
the cost of a proposed production the labor 
cost per unit of finished work is the im- 
portant thing to be considered ; not the rate 
of wages per day. 

In a new book by Lujo Brentano, en- 
titled ‘‘Hours and Wages,” translated by 
Mrs. William Arnold, and imported by 
Scribners, we find perhaps the fullest recent 
treatment of this important question, the 
author having evidently taken great pains 
to study deeply into the subject, with the 
result that he confirms the now established 
fact that well paid, intelligent and ambitious 
labor is, in the long run and in the main, 
more economical in all countries than illy 
paid, and therefore poorly nourished, igno- 
rant and unambitious labor. 

A century and a half ago it was held by 
economists that low wages were necessary 
to keep people at work ; and it was accepted 
as an anxiom that, ‘‘ the better off people 
are the less they work.” Adam Smith was 
the first great economist who taught the 
opposite, and he argued on both physiologi- 
cal and psychological grounds that ‘high 
wages are equivalent to great production.” 
In his ‘‘ Wealth of Nations” he writes that 
the wages of labor are the encouragement 
of industry, and shows how ‘‘a plentiful 
subsistence increases the bodily strength of 
the laborer, and the comfortable hope of 
bettering his condition animates him to 
exert that strength to the utmost.” Citing 
practical examples of this he pointed out 
that in England, where wages were rela- 
tively high, workmen were more active, 
diligent and expeditious than in Scotland or 
Ireland, where wages were relatively low. 
Afterwards Benjamin Franklin declared 
‘*that low pay is by no means equivalent 
to cheap work, but rather the contrary,” 
and 50 years ago the movement for shorter 
hours was helped forward by the writings 
of McCulloch, who emphasized the impor- 
tance of high wages asa stimulus and incen- 
tive to work and to patriotism ; the work of 
McCulloch being supplemented by that of 
Senior, who studied the question abroad, and 
declared that production in France was more 
costly than in England in spite of the lower 
wages paid in France. He declared, as a 
result of study of the matter in the factories 
of England and France, that an English- 
man’s production was about double that of 
a Frenchman’s. 

Brassey, the English contractor who 
built railroads all over Europe, found that 
for such work as he employed in his opera- 
tions, it made little or no difference what 
the daily rate of wages might be in the 
country where the work was to be done, the 
labor cost of the finished road was practi- 
cally constant, under otherwise similar con- 
ditions ; though it is to be remarked here 
that the engineers and other skilled men 
employed by Brassey were probably the 
same in all countries, and that his methods 
were practically the same in all countries. 
Had his entire force of employes been found 
in the country in which for the time being 
he was carrying on work, it is more than 
likely he would have found that the rate of 
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wages, instead of being a matter of indiffer- 
ence to him would have been one of im- 
portance ; the higher wages being by far 
the most economical. 

With the introduction of machinery into 
England it was held that because ‘‘the 
machine does the work and the operator 
only looks on,” hours of labor could be 
lengthened ; and, in some cases, operatives 
actually did work as much as 16 and even 
20 hours a day, until a general struggle for 
shorter hours, espoused by England’s most 
famous statesmen, resulted in legislative 
restriction of hours of labor. Macaulay, 
speaking of the effect of low wages and 
long hours of labor, said, ‘‘The natural 
difference between Campania and Spitz- 
bergen is trifling, when compared with the 
difference between a country inhabited by 
men full of bodily and mental vigor, and a 
country inhabited by men sunk in bodily 
and mental decrepitude.” A president of 
the English Board of Trade wrote, ‘‘It is 
the long hours of forelgn people which pro- 
tect us from their competition.” 

Mr. Brentano, who, as a result of his 
study of the question, is convinced of the 
great advantages of high wages and short 
hours of labor, does not, of course, claim 
that raising a man’s wages will necessarily 
result in an immediate decreased cost of 
production by him, but that when wages 
rise, there gradually comes discrimination, 
and the law of nature may destroy or reduce 
to a lower plane the incompetent ; but the 
survivals are the best, and a general result 
is an elevation of the whole standard of 
life. 

It does not, of course, follow from what 
has been said above that a machine shop, 
for instance, in which wages average $3 a 
day, will necessarily make more money than 
one in which the wages average $2, but itdoes 
follow that other things being equal, and 
provided always that the management is 
what it should be, that shop which has a 
selected corps of men, devoted, ambitious, 
energetic and skillful, will make the most 
money, and such corps can be gathered and 
retained only by means of higher wages and 
better treatment generally than the same 
men can secure elsewhere. 

It also means that every citizen who 
throws his influence in favor of higher 
wages and improved conditions generally 
for working people, isdoing good thereby, 
not only to the direct beneficiaries, but for 
his country and humanity. 

a 

We have, on different occasions, advised 
our readers of small means to look closely 
into the matter before investing their sav- 
ings in so-called national building and loan 
associations instead ofa local association. We 
do not charge dishonesty against national 
associations, but we believe that in high 
salaries and in ‘‘taking care” of a favored 
few the assets of the association disappear 
in a manner not possible with the local as- 
sociation. And now it appears to be de- 
cided, in some States at least, that a national 
association can levy assessments on their 
stockholders at will, and that the officials 
have just about the same power as a trust 
to make things go to their liking. Work- 
ingmen with no more than a few dollars a 
month to invest have succeeded very well, 
indeed, by investing it in local associations, 
where they have every opportunity to know 
how it is being managed, and a voice in the 
management. When big fish and little 
fish swim in the same pond the little ones 
are likely to get swallowed. 

a 
A Good Deal of Influence. 





The question of the influence of long 
pipes to a steam engine indicator will 
not down. Mr. Willis has given us several 
communications on the subject, and Mr. 
Fred Lowe, of Power, has taken up the 
subject. There is not a shadow of doubt 
as to the honesty of both these investigators, 
yet what they find out is about as much in 
opposition as can be. Mr. Willis finds that 
a few feet, more or less, of pipe, does not 
seem to influence the character of the 
diagram. But Mr. Lowe shows that there 
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is a wonderful influence wrought by tl 
length of pipe. There is evidently mor 
in the whole matter than has come to ligh; 
Mr. Lowe did not use the particular cor 
formation of pipe that was used by Mr 
Willis. What difference this may hay 
made we cannot say. Added length of pip. 
makes more clearance, but there is litt) 
difference in diagrams from engines wit 
different degrees of clearance. except wha 
can be accounted for by a simple considera 
tion of the principles involved. But Mr 
Lowe’s experiments would seem to show 
that the added clearance, as a simple matte 
of clearance, had but little to do with th 
matter. 

It is no more than a wonderful smal 
amount of Steam or pressure, whatever j{ 
may be called, that lifts the piston of th 
indicator the distance it must be lifted fo 
its purpose. And at the worst it is a big 
port that affords the lifting pressure. Ws 
are not prejudiced the least in the matter 
and in the end shall try and give the exac 
conclusions. 








ape 
It seems almost incredible that ther 
should be, in a small section of this country, 
the loss of nearly a thousand lives fron 
forest fires. A fire in a large city, with th: 
loss of a half dozen lives, stirs up the whol 
country, but in this Western fire village 
were wiped out, and whole families died th: 
most horrible of deaths. There are n 
words with which to fitly describe th 
horrors of this forest fire. 
me 
It is not entirely assuring, the feeling that 
there is no certainty as to the quality of th« 
plates with which many of our war ships 
are protected, but we do not believe in the 
plan recommended of taking them off and 
shooting them to pieces to determine their 
qualities. It will be costly, and perhaps 
the ones with which they are replaced will 
be no better. No one knows with certainty 
that they are not good, and this element of 
uncertainty is likely to prevent their being 
put to the test in actual conflict. Anyway, 
the vessels carrying the plates will be prac 
tically obsolete before they can be re- 
armored. Better save the new plates for 
new vessels. Great warships nowadays 
are made for the purpose of preventing 
naval battles, which is a good thing, no 
doubt. 
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The frequency of boiler explosions, the 
cause of which can be traced to incompe 
tency, pure and simple, naturally leads to 
the inquiry as to whether their owners are 
willing to take the risk of putting them in 
charge of men ignorant of their real duties 
for the sake of saving a few dollars in the 
way of wages. In many instances it looks 
that way. Men are gifted by nature with 
the love of taking chances, and there are 
men who would look with horror upon bet 
ting on horse races, or in Wall street, but 
who will cheerfully gamble on a boiler ex- 
plosion, the stake being a few dollars in the 
way of wages between Competency and In- 
competency on one side, and the killing of a 
few people and the destruction of more or 
less property on the other. Hence it is that 
so many boiler owners will not pay for in- 
spection, or a good engineer, and will spend 
their money in seeing that license laws are 
not passed. 


ES ONS im 
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Questions of general interest relating to subjects dis 
cussed in our columns will receive attention in this 
department. The writer's name and address should 
always accompany the question. Neither correct initials 
nor location will be published when there is a request to 
that effect. If questions are enclosed with a business 
communication, they should be written on a separate 
sheet. 








428) H G.C., Memphis, Tenn., writes 
Kindly give addresses of firms that make 
soap presses, dies, and cutters. A.—Write 
to press manufacturers; the addresses of 
these are given in our advertising columns. 
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29) F. H. J., Angelica, N. Y., writes: 


In eply to Question 398 will say, that the 
White Machine Co., Waterbury, Conn., 
buiid match making machinery. 

130) J. B., Akron, O, writes: Kindly 


inf rm me from what source I can get a 
ful! description and explanation of the con- 
striction and working of the gasoline en- 
git A.—You will probably find the 
inf rmation you seek in the book entitled 


“Tue Gas Engine,” by D Clerk, and pub- 


jishod by John Wiley & Sons, New York. 
1) C. J. R., Chicopee, Mass., writes : 
Kir ily inform me if ‘‘ Machine Shop Prac- 
tice.” by J. Rose, is as good a book as any 
other treating on similar subjects, or are 
there works of amore recent date published? 


A.—-We do not know of any other work that 
rs the same ground as the book above 
referred to, and neither have we seen one of 
alter date. 2. Please give title of a good 
work treating on wood turning? A.— 
“Turning for Amateurs,” by J. Lukin, may 
suit you. 


(482) C. J., Bridgeport, Conn., writes: 
There is a small book published that asks 
questions and answers them. Please inform 
me where I can find it, and give price. 
A.--There are a number of such books 
published. If you will state to what sub- 
jects the questions refer, we may be able to 
give the desired information. 2. Please in- 
form me wherelI can buy drawings of 
machinery. A.—Write to publishers of 
scientific works, the addresses of some of 
these are given in our advertising columns. 


(433) E. T., Philadelphia, Pa., writes: 
In speaking of acertain size of steam, gas 
or water pipes, does the outside diameter 
remain the same whether they are made of 
cast or wrought iron or copper? A.—No. 
In regard to your second question, we can- 
not work out the given formulas, because 
you do not state what quantities the letters 
signify. And in regard to your third ques- 
tion, we cannot recommend one technical 
journal in preference to others. Many news 
dealers keep the journals to which you 
refer on hand, and from these you can 
make your own selection. 


(434) A. H., Chicago, Il., asks: Do you 
know of any pipe tongs that will not in- 
jure the pipes when applied to the same 
when screwing the pipes together? A.— 
There are pipe tongs on the market for 
which it is claimed that by their use no in- 
jury to the pipes will result. We should 
advise you to write to manufacturers of this 
line of tools and machinery ; they have 
made this subject a special study, and will 
undoubtedly furnish you with the best kind 
of tongs made. The addresses of some 
of these manufacturers you will find in our 
advertising columns. 


(485) W. J., Florence, Mass., writes: In 
the AMERICAN Macuinist of May 17th, 
current volume, you have an article about 
voting machinery. I should be pleased if 
you can inform me when these voting 
machines were patented, so as to enable me 
te obtain a copy of the patent specifications. 
A.—We do not know the date of the patent. 
It is possible that a file of the Official Gu- 
zette, of the U. S. Patent Office, is kept in 
your public library, which will enable you 
to make a search for it without any ex- 
pense. If not, a patent attorney can pro- 
cure a copy of the patent for you. 


(486) W. C. B., ——, Illinois, writes: In 
your issue of May 3d, current volume, 
Question 215, E. G. S., asks: Is there a ro- 
tary engine made that works steam expan- 
sively? To which you answer yes. Kindly 
help me to find the builder of this engine, or 
from whom can I obtain illustrations of it? 
A,—Rotary engines are built at the Stone 
Bros. Iron Works, Homer, N. Y.; write to 
this firm and you will undoubtedly get the 
information you seek. 2. Where can I pro- 
cure the two books mentioned in the same 
answer? A.—They are published by Mac- 
millan & Co., 66 Fifth avenue, New York. 
You can also get them from any dealer in 
sclentific works. 


437) E. M, Joliet, Ill., writes: Please 
inform me how great a force will be neces- 
sary to move the carriage on a steel jib 
crane by direct pull, the load being 3,000 
pounds, the diameter of each of the four 
wieels is 6} inches, and the journals are 1} 
inches in diameter. A.—If the steel jib is 
in good condition and exactly horizontal, 
and the journals also in a good condition 
and well lubricated, it will take a direct 
pull of about 9 pounds per ton of 2,000 
pounds, making the total pull equal to 

ut 134 pounds for moving the carriage at 

iniform rate of motion. Tostart the car- 
ige from rest up toa uniform motion will 
juire a greater force, which will depend 

i the acceleration. 


438) R. L. N., Richmond, Va, writes: 
have a passenger engine of the old type 
lilt by McQueen. The extension frame is 


out 14x6 inches deep, and where it laps 
tween the cylinder and pedestal, a new 
t of bolts lasts about four weeks only. 
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The bolts are properly fitted to straight 


reamed holes. They always break on the 
same side of the engine, and a careful ex- 
amination shows that everything is tight. 
What is the cause of this breaking of bolts? 
A.—The breaking bolts on the same side of 
engine indicates that the stress on one side 
is greater than on the other. You will 
probably find that this is due toa faulty 
alignment, or due to a difference in the form 
of joints. 


(489) C. W. S., ——, writes: Please in- 
form me if a worm can becut from an 8 
pitch worm-wheel, on a lathe having a lead- 
screw 4 threads per inch, and what gears 
would be necessary ? A.—We assume that 
you mean that the worm-wheel is 8 diame- 
tral pitch, this is equivalent to .393 inch 
circular pitch, which should be the pitch 
of the worm. The pitch of the screw, 7. ¢, 
the distance from center to center of threads 
is .25 inch, and the gears must therefore be 
in the proportion of .393 inch to .25 inch, 
or what is the same thing, 393 to 250 Divid 
ing both these numbers by 25 we find that 
gears 157 and 100 are very nearly right, 
and by dividing these by any other common 
divisor other gears perhaps more convenient 
or more easily obtainable can be found. 
For instance, dividing by 2.5 again.-or 
what is the same thing, dividing the original 
numbers by 5 we get 78.6 and 50, and gears 
78 and 50 would probably be near enough 
for this purpose. 


(440) J. W. B., Home Wood, Ill., asks: 
Is there a gasoline burner made for brazing 
one-inch tubing; if so, from whom can I 
obtain one? A.—You can obtain one by 
writing to dealers in machinists’ supplies ; 
the addresses of some of these are given in 
our advertising columns. 2. Can rubber 
be melted in any way so that in cooling it 
will harden and return to its original state? 
A.—No. 3. Please give me the title of 
some good book which treats on machinery, 
blacksmithing, painting, varnishing, etc. 
A.—We do not know that such a book is 
published ; probably the nearest approach 
to it is Appleton’s ‘‘Cyclopedia of Applied 
Mechanics.” 4. Iam about to buy an en- 
gine of about 6 horse power; would you 
advise me to get a gas or steam engine? 
A.—In selecting an engine we should be 
guided by the locality in which the engine 
is to run, and the kind of work for which it 
is to be used. You will have to make your 
own selection. 5. Are gas engines reliable? 
A.—Yes. 


(441) J. W. W., Gouverneur, N. Y., 
writes: I want to build a steam launch 
that will carry four persons comfortably. 
Kindly inform me what size hull I shall 
need. A.—Length, 16 feet; breadth, 4 feet 
6 inches ; depth, 2 feet. 2. What type and 
size of engine will be required, and will 
a condenser be of any advantage on so 
small a boat? A.—We should use a simple, 
vertical engine; diameter of cylinder 2 
inches, stroke 3 inches. We should not use 
a condenser. 3. What type of boiler will 
be suitable? A—A plain, upright boiler ; 
diameter of furnace 18 inches; height of 
furnace 18 inches; diameter outside of shell 
234 inches ; height of shell 31 inches ; diam- 
eter of flue 6 inches. 4 What should be 
the size of the propeller? A.—12 inches 
diameter, 21 inches pitch. 5. I would like 
to build the engine myself, and would like 
the address of parties who build small 
launch engines, from whom I could buy 
the castings and forgings. A.—Shipman 
Engine Co., Cortlandt street, New York, 
are builders of this class of engines, and 
they may furnish you with the castings 
and forgings. 


(442) O. S., Anacostia, D. C., writes: 
Please inform me how many cubic feet of 
air at a pressure of 2 pounds per square 
inch can be obtained from 1 cubic foot at a 

ressure of 60 pounds per square inch. 

‘he above pressures are assumed to be ab- 
solute. A.—30 cubic feet. 2. An air tight 
and empty vessel displacing 1 cubic foot of 
water is placed 15 feet below the surface of 
the water, and two others at 10 and 5 feet 
respectively below the surface; what weight 
will each require to keep it under the wa- 
ter at the depths named? A.—That de- 
pends on the weight of the vessels; they 
may be so heavy as to cause them to sink 
without any weight attached to them. 
Assuming that each is light enough to float, 
and all of equal size and weight, then the 
weights required to hold them under water 
at the depth named will be equal. To show 
how these weights can be computed, we 
will take the following example: How 
great a mass of solid cast iron can be sup- 
ported in water by a hollow wrought-iron 
cylinder weighing 80 pounds, and displac- 
ing 1 cubic foot of water, both bodies being 
completely immersed? We shall here as- 
sume that the weight of cast-iron is 450 
pounds per cubic foot, and water, 62.5 
pounds per cubic foot. The buoyant effort 
on the cylinder which displaces 1 cubic 
foot is 





1 X 62.5 = 62.5 pounds, 
leaving a residue of 62.5 30 82 5 
pounds upward force to buoy the cast-iron, 
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whose volume V is unknown. The direct 
buoyant effort of the water on the cast-iron 
is V x 62.5 pounds, and the problem re- 
quires that this force -+- 325 pounds shall 
be equal to the weight of the cast-iron 
which the cylinder is to support. Hence 
we have 
V X 62.5 + 32.5 
this reduces to 
82.5 = 887.5 V; 


VX 450; 


hence 
y — 32.5 _ 
387.5 
and the required weight of the cast-iron 
will be 


.083 cubic foot, 


‘ .083 & 450 = 37.35 pounds. 
3. How long a time will it take for the air 
vessel to rise from a depth of 20 feet? A — 
That depends on the weight and form of 
the vessel. 


(448) G. L. S8., Richmond, Ind., writes : 
Kindly inform me if there is a rule for mak- 
ing pulleys. I have been making arms and 
hub to weigh one third of the weight of 
rim. If this rule is correct, does it hold 
good for any size of pulley? I have seena 
102-inch pulley, 15 inch face, 8,5 inches 
bore, with 8 arms, weigh 1,692 pounds. 
The arms and hub weighed alittle over one- 
third the weight of rim. The arms were 
42 inches wide and 1} inches thick at the 
hub, and 84 inches wide and 1 inch thick at 
the rim. Hub, 13 inches diameter ; rim, }% 
inch thick. Are these arms too light, and 


Low 
E=Thickhkness 
of Arm 
so 
| 
“ | 
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D—Thichness 
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what horse-power will this pulley safely 
transmit at 60 revolutions perminute? A.— 
For ordinary practice, and for shops in 
which a multitude of pulley patterns is not 
permissible, the following empirical formu 
las will give satisfactory results. Let A = 
diameter of pulley ; 2 = width of arm at 
the center of the pulley; C= width of arms 
at the circumference of pulley; 1) — thick- 
ness of arms at the center, and // = thick- 
ness of arms at the circumference of pulley. 


All dimensions in inches. Then 
B A X .0625 + 5 (1) 
C Ax 04 + .8125 (2) 
D A x .025 + .2 (3) 
HE= Ax 016 + .125 (4) 


Change the decimal results to the nearest 
sixteenths. The dimensions as found by 
the above formulas are for elliptical arms. 
For closer calculations, in which the pull of 
the belt is taken into account, the follow- 
ing formulas may be used. For single 
belts : 
8 
/Breadth of belt x dia of pulley, 


B : 
Number of arms. (5) 


= .61 { 
For double belts : 


8 
» . /Breadth of belt x 
Ay iy 1 , 
Number of arms. (6) 
“All dimensions in inches. In these formulas 
100 pounds is taken as the maximum stress 
for single belts per inch of width, and 200 
pounds for double belts, and 2,000 pounds 
for the safe stress in castiron. For the 
other dimensions of the arms we have : 


i dia. of pulley. 


C= 5 B (7) 
D= 4B (8) 
E % D (9) 


The crown of the rim may be described with 
a radius equal to 3 to 5 times the width of 
the rim. ‘The rim should be a little wider 
than the belt it is intended to carry. Let wv 

- width of belt, and W = width of rim. 


Then 
W=2(w+0 4). (10) 
The thickness tof the edge of the rim may be 
t= .7w-+.005 A. (11) 
The diameter of the hub is about twice the 
diameter of the shaft, and the length of the 
hub about twice the diameter of the shaft 
the thickness J). Referring to the 
102 inch pulley mentioned in your question, 
we have, according to formulas 1, 2, 3 and 
4, the following dimensions for the arms: 


B 6.87 inches. 
OC 480 ‘ 
D 275 C** 
E Jc a 


According to formulas 6,7, 8 and 9, assum 
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be 14 inches wide, we 





ing the belt to 


have : 
Bb = 4383. inches. 
Cc=288 * 
D Lao. * 
H=116 ** 


There is quite a difference in the results 
obtained from these two sets of formulas, 
but this should not be surprising. The di- 
mensions of arms obtained from the first 
set are suitable for belts wider than 14 
inches, and results obtained from the last 
set are for this particular size of belt only. 
The arms of the dimensions given in your 
question are strong enough for the given 
width of rim. Inregard to the horse power, 
a belt 14 inches wide running at a speed as 
given by you will transmit 44 5 horse- power, 
provided both pulleys over which the belt 
runs are of equal diameter. 
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A Note on Compressed Air.* 





By FRANK RICHARDS, 





In offering the following paper for the 
consideration of the American Society of 
Mechanical Engineers, which embraces in 
its membership the ablest of investigators 
of mechanical efficiencies, it is not intended 
to challenge minute and exhaustive criticism, 
but rather to present the subject in sucha 
way that it may attract as widely as pos- 
sible the attention of the general mechanical 
public. I may be able to make it appear 
that the compressed air practice of the day is 
not sufficiently advanced to invite or to war- 
rant the minute and careful analyses which 
belong, for instance, to the marine engine, 
to the pumping engine, or to the locomotive. 

I think that compressed air has not re- 
ceived the attention which it deserves, and 
that where it has secured some attention it 
has not always had fair play. There are 
many men in these days, and many intelli- 
gent engineers among them, who will not 





* Presented at the Montreal meetiug of the 
American Society of Mechanical Engineers, 
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even consider the claims of compressed air 
as a means of power transmission because 
their minds have been so filled with the idea 






that its use entails enormous losses. That 
consideration settles it for them, and that is 
the libel from which compressed air suffers, 
so that it does not get a fair chance even to 
show what it can do. It is only another 
case of giving a dog a bad name; and in 
this case it is a very good dog with a very 
bad name. It is the worst kind of a case to 
set right. It is but common justice to tell 
the straight truth in the matter and to 
spread it as widely as possible. 

The position of compressed air before the 
mechanical public, and especially the Amer- 
ican mechanical public, has been a peculiar 
one all the way through. It has had nodis- 
interested, all around friends to look after 
its interests, nor interested ones either. 
There have been no men, and still less any 
company of men, who have made the appli- 
cation of compressed air their business and 
have looked after it. Where is the general 
compressed air company performing for 
compressed air such functions as more than 
one company is performing for electricity, 
and why is there not such acompany ? Of 
the builders of air compressors not one of 
them has been, not one of them {is to this 
day responsible for the economical applica- 
tion of compressed air after the compression, 
or apparently cares anything about it. 
Where compressed air has been used in this 
country, and where any thought has been 
given to economy in its use, the air com- 
pressor, it would seem, has been almost ex- 
clusively studied and talked about. In the 
progress of the steam engine it has some- 
times seemed that the steam boiler has 
hardly received its proper share of attention, 
In the existing writings upon steam engine 
economy itis probably safe to say that the 
engine engrosses ten times as much of the 
matter as the boiler does. In the case of 
compressed air the boiler, or compressor, 
gets ten times as much study and discussion 
as the engine or motor which uses the air. 
There are such vagaries of injustice in civil - 
ized communities. 

And this impression which has got abroad, 
of the waste of power in the use of com- 
pressed air has, curiously enough, been 
promoted and disseminated by the air com- 
pressor people more than by anyone else. 
We may say this with perfect safety, for it 
strikes so generally that it hits no one in 
particular. The compressed air literature 
accessible to the general public consists 
principally of air compressor catalogues. 
The argument of the average catalogue runs 
like this: ‘‘If you are going to use com- 
pressed air for any purpose look out for the 
enormous losses of power to be encountered 
and which you are sure to experience if you 
And the result 
has been that many have ‘‘caught on” to 
the terrible tale of the waste of power, and 
have helped to spread it far and wide. The 
argument is of course not maliciously meant, 
but it has done more work, and somewhat 
different work, from what was intended. 

Fig. 1 tells the whole story of compressed 
air. The piston F is fitted to the cylinder 
E' so that we may assume it to move freely 
end without leakage. The piston being at 
A, as shown, and the cylinder being filled 
with air at a pressure of one atmosphere, 
and at normal temperature, a sufficient 
weight is placed upon the piston to force it 
down into the cylinder and compress the 
air contained in it to a pressure of, say, six 
atmospheres. The volume being inversely 
as the pressure the piston should go down 
to (. We find that it actually only goes 
down to. B, and the reason is that while the 
air is belng compressed the operation of 
compression also heats it, and the heat dis- 
tends or expands the air, and its volume is 
consequently considerably greater than it 
should be upon the assumption that the 
volume is always inversely as the pressure. 
Supposing both the piston and the cylinder 
to be absolute non-conductors of heat, and 
that the air heated by the compression loses 
none of its heat of compression, then if the 
weight which forced the piston down be 
taken away the piston will be driven back 


don’t buy our compressor.” 
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to its original position at A, and the air con- 
tained in the cylinder will have resumed its 
normal pressure and temperature, and will 
have done as much work, or will have 
exerted as much force, by its return as was 
employed in the act of compression. If 
while the piston was at B, and with the 
weight upon it sufficient to balance the 
pressure of six atmospheres, the air by any 
means had been cooled to its original tem- 
perature the piston would have fallen to (, 
and the law that the volume varies inversely 
as the pressure would have held good, as 
then the initial and final temperatures would 
have been the same. The air being thus 
cooled to its original temperature, and the 
piston being at (, upon removing the weight 
from the piston it would return only to D 
instead of to A. When the piston arrived 
at D the pressure of the air in the cylinder 
would have fallen to the original pressure 
of one atmosphere, and the piston at D 
would be balanced between the equal press- 
ures above and below it. As the air is 
heated during the operation of compression, 
so is it equally cooled during its expansion, 
and when the piston reaches P the air in 
the cylinder is then at atmospheric pressure, 
because it is then much colder than it was 
at the beginning; and it is solely because 
of this loss of heat that the pressure falls so 
early, and that the piston does not return to 
A where it started from. If while the 
piston is at D the air can by any means 
recover all the heat which it has lost the 
piston will return to A as before. The dis- 
tance )) A compared with (’ A represents 
the total possible theoretical loss of power 
in the compression and the re expansion of 
alr, 





ing-rod boxes, crank pin, main bearings, 
etc. In the air compressor most of the 
power of the steam engine is transmitted 
directly from the steam piston to the air 
piston without the intervention of the engine 
friction. Not only is the effective steam 
pressure so immediately transmitted, but 
the force due to the inertia of the recipro- 
cating parts, especially the heavy crosshead 
which is usually employed, is sent directly 
to the air piston through its piston rod. 
The losses due to the friction of the ordi- 
nary stationary steam engine usually amount 
to 10 or 12 per cent. of the indicated horse- 
power. In an Ingersoll-Sergeant air com- 
pressor exhibited at Chicago, with engines 
of the Corliss type, the mean friction as de- 
termined by Professor Jacobus was 5 per 
cent., so that crediting the saving of friction 
to the air cylinders, the friction cost for 
operating them was — 5 to — 7 per cent. 
The diagram, Fig. 2, scale 40, is intended 
to show the practical possibilities in the use 
of compressed air at 75 pounds gauge, or 
six atmospheres. The linea / is the adia- 
batic compression line, or the line of com- 
pression, assuming that no heat is taken 
away from or lost by the air during the 
compression. The initial temperature of 
the air being 60 degrees, the final tempera- 
ture would be about 415 degrees, and the 
final volume is .28 of the initial volume. 
The line «cis the isothermal compression 
line, which assumes that all the heat of 
compression is got rid of just when it is 
produced, or that the air 
throughout the compression 


remains constantly at its initial 
tem perature. 
in this case is 


The final volume 
.1666 of the 





Lia 


Fig, 1. 
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there would, of course, be a break inthe 
continuity of the curve. The mean effectiy 
pressure for the line a o J is about 381.5, ; 
still nearly 17 per cent. in excess of th: 
mean effective pressure for the lineac/ A 
this is for what must be considered exce; 
tionally good practice, the loss of power fo. 
the average practice in air compression ma, 
be put at 20 per cent. Lest some impatie: 
ones should drop the subject here, or les: 
some rival of compressed air should pick 
up this and run away with it, we might in 
serta reminder here that all this loss is n 
necessarily final. It is proper to compar: 
the actual compression line « o 7 with th 
ideal isothermal line a c/, because the vo 
ume ¢/ is the volume available when the ai 
is put to use. Though at the completion of 
the compression stroke there is always som: 
of the heat of compression remaining in th 
air, and its volume is greater than c /, that 
heat is always lost in the transmission or th: 
storage of the air, and the available volum: 
is never practically above c /. 

After the air has been compressed, and b: 
fore it is put to use, it is usually transmitte 
through pipes for some distance, and the 
friction of the air in its passage through th. 
pipe naturally causes some loss of pressur: 
Here again the air compressor people have 
—unwittingly, we will say—done more harm 
than good as regards the interests of com 
pressed air. Formidable tables are in al 
the air compressor catalogues, showing th« 
loss of pressure due to the friction of air in 
R pipes, and timid investors, 

seeing them, have another 
fright. The tables are not 
dangerous, and are not 
published primarily for the 
se purpose of frightening peo 
ple away. They are only 


























We may now consider the practical aspect 
of the case. And, beginning at the very 
beginning, with the practical compression 
of the air, we cannot but notice how readily 
the air lends itself to economy in its use. 
By the way in which it is possible to con- 
nect the air-compressing cylinder with the 
steam engine in the best air compressors at 
the present day, no power is lost in operat- 
ing the piston of the compressing cylinder, 
or, stated. more accurately, the entire fric- 
tion of the air-compressing apparatus is so 
compensated for by the saving of friction 
in the engine that it is not only reduced to 
zero but it becomes a negative quantity of 
considerable magnitude. This may be 
proved by incontrovertible evidence. The 
air compressor, it will be noted, comprises 
a complete steam engine, with all its com- 
ponent operating parts, steam piston, cross- 
head, connecting rod, crank pin, crank 
shaft, complete valve motion, etc., and in 
addition to these there is the air piston to 
operate, and it is natural enough to suppose 
that the operating of the air piston puts 
just so much additional friction upon the 
engine, with a call for so much more power 
to overcome it. But the arrangement of the 
air piston in a straight line and upon the 
same rod with the steam piston saves 
enough from the friction of the engine 
proper to more than compensate for the 
friction of the air piston, and the operating 
of the air piston costs practically ‘‘less than 
nothing.” Ina regular stationary engine 
which transmits its whole power through 
the crank shaft, and by its driving pulley, 
gears, or otherwise, wherever it may be 
wanted, the whole power exerted is felt in 
friction upon the crosshead slides, connect- 
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intended to suggest the size 
of pipe most suitable for 
. any given case of trans 
mission. If they tell us 
truly of the loss of press 
ure, they still fail to tell 
us that the loss of pressure 
is not necessarily, or to the 
same extent, a loss of pow- 
er. The actual truth is 
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of power through the trans 

ne See C mission of compressed air 
through proper pipes to 
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initial volume. Remembering that these 
lines, a / and a c, represent the compres- 
sion of the same initial volume of air, it 
is evident that there is quite a difference 
in the power employed in the two cases, 
and herein lies the loss, or the possi- 
bility of loss, of power in the operation of 
compression. The mean effective pressure, 
or resistance, of the air for the stroke on 
the adiabatic line a } / is 35.36, while the 
mean effective pressure for the isothermal 
line a ¢ 2 is but 27, or only 76 per cent. of 
the former. The comparison should, how- 
ever, be made the other way. The adiabatic 
mean effective pressure is 130 percent. of 
the isothermal mean effective pressure, and 
the 80 per cent. is, of course, the additional, 
or, as we might say, unnecessary power 
employed. Neither of these lines, a) or ac, 
is possible in practice. Air cannot be com- 
pressed without losing some of its heat dur- 
ing compression, so that the actual com- 
pression line must always fall within the 
line a }. On the other hand, it is equally 
impossible to abstract all the heat from the 
air coincidently with the production of that 
heat, so that the actual compression line 
must always fall outside the line a «. The 
best air compressor practice of to-day is 
very near the line a v, or the mean of the 
adiabatic and the isothermal lines. The 
actual line is generally outside of this, and 
seldom inside of it. It would be impossible 
to produce a line exactly coincident with 
this in practice. If we produced a line giv- 
ing the same mean effective pressure as « 0, 
it would probably run above «a o for the 
first half of the stroke, and perhaps a little 
below it at the last. If the compression 
were ‘‘compound,” or done in two cylinders 


the reasonable distance is 
not a short one. With pipes of proper size 
and in good condition, air may be transmitted, 
say, ten miles, with a loss of pressure of 
less than 1 pound per mile. If the air were 
at 80 pounds gauge, or 95 pounds absolute, 
upon entering the pipe, and 70 pounds 
gauge, or 85 pounds absolute, at the other 
end, there would be a loss of a little more 
than 10 per cent. in absolute pressure, but 
at the same time there would be an increase 
of volume of 11 per cent. to compensate for 
the loss of pressure, and the loess of avail 
able power would be less than 8 per cent. 
This illustration is only offered as a simple 
and convenient one, and not as a sample of 
the best practice. With higher pressures 
still more favorable results could be shown. 

Having compressed the air and conveyed 
it to the point where we wish to use it, we 
may turn again to Fig. 2 and see what we 
will be able to do with it. The air may be 
used in various ways with widely different 
economic results. Having the volume ¢ /, 
and using it in a cylinder of suitable capac 
ity, cutting off so as to expand down to one 
atmosphere before release, the adiabatic line, 
or the lowest expansion line that the air 
could make, would be the line ¢ d, and the 
total loss in the use of the air, as compared 
with the power cost of compressing it, 
would be the difference between the areas 
aolh,andledh, the latter being 66 per 
cent. of the former The temperature of 
the air at «© where the expansion begins, 
being assumed to be 60 degrees, the cool- 
ing of the air which always accompanies 
its expansion will bring the temperature far 
down the scale when ¢ is reached, d being, 
of course, the end of the cylinder wherein 
the expansion takes place. The theoretical 
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temperature of the air at the end of the 
stroke would be about — 150 degrees. The 
actual temperature is never found as low as 
he theoretical temperature, because the air 
receives heat from the cylinder and the 
valls of the passages with which it comes 
contact, but it is usually still cold enough 
} cause serious inconvenience in practice, 
and unless some remedy be devised, this 
ioling of the air is fatal to its employment, 
itirely regardless of the economy of the 
case. The air almost invariably contains 
oisture, the amount varying with the sur- 
unding meteorological conditions, and as 
the air becomes attenuated and so intensely 
id the water in the air is rapidly deposited 
and frozen in the passages, and soon chokes 
them up and stops the operation of the en- 
cine. So it is useless to try to use com- 
pressed air generally, and with general satis- 
faction, without some means of heating the 
air immediately before it is set to do its 
work. For some purposes the air may be 
and is constantly used without reheating. 
Hoisting, when done directly, and not by 
means of a hoisting engine, is, from its inter- 
mittent character, not likely to exhibit the 
freezing phenomenon. Besides, the inter- 
mittent action of the hoist, giving time for 
the parts mostly to recover their temperature 
between the successive hoists, the air in 
direct hoists is not accompanied with the 
expansion of the air in the cylinder before 
its discharge, which expansion, where it 
exists, is productive of such intense cold. 
There is occasionally some trouble about 
operating rock drills on account of their 
freezing up, but not very often. They are 
more or less intermittent in their action ; 
they do not generally use the air with much 
expansion in the cylinder, and the exhaust 
is sharp and heavy. Many steam pumps 
are now run by compressed air without its 
being reheated, never with proper economy, 
but without their passages freezing up. 
They generally use low pressures of air, 
say 20 or 25 pounds, in a great many cases, 
and they carry a nearly uniform pressure 
for the whole stroke, so that if there is any 
trouble about their freezing up it is in the 
exhaust passage after the air has done its 
work, and jets of water or some other means 
of supplying a little necessary heat are suffi- 
cient to keep them going. The reheating 
of theair, where practiced, not only brings us 
out of our trouble about the freezing up of 
the parts, but it increases the volume of the 
air and its consequent available power ata 
very slight expense for the heating. If 
the volume of air ¢ 7, being now at 60 
degrees, be passed through a suitable heater 
and its temperature raised to 300 degrees, 
its volume will then be 7 /, instead of ¢ /, or 
2434 instead of .1666, an increase of volume 
of about 50 per cent. In practice, to insure 
a temperature of 300 degrees in the cylinder 
at the beginning of the expansion, it will 
be necessary to heat the air considerably 
above that temperature, say to 400 degrees, 
as the air loses its heat very rapidly. If 
now we use this air by filling the cylinder 
to 7 and then expanding down to ¢, suppos- 
ing the temperature at 7 to be 300 degrees, 
the theoretical final temperature will be 
about zero. The actual temperature, it is 
pretty certain, will not be below the freez- 
ing point, and all our trouble about the 
freezing of the passages will have disap- 
peared, and the power realized will have 
een much increased. The use of the re- 
eater being so obviously a necessity, we 
iaturally should find it, in various styles, 
ccupying a prominent place in the cata- 
guesof theair compressor people. Actually 
nd unnaturally, we do not find such a heater 
n any catalogue, to my knowledge. 
As to the cost of reheating the air, it is 
scarcely within the scope and purpose of 
his paper to offer any precise data. Such 
data are easily accessible to any who wish 
to investigate the subject. I may say, how- 
ever, that a greater mechanical effect is 
realized from heat applied to the reheating 
f compressed air than from any other 
<nown application of it, which considera 
ion should urge us to extend its most 
economical use. There are many purposes, 
8, for instance, mining and all subterranean 
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operations, where compressed air already 
must be used, regardless of all considera- 
tions of economy. There are many others, 
as, for instance, general hoisting work, 
where it already pays to use compressed 
air. The extension of its use to the general 
purposes for which the steam engine, the 
gas engine, or the electric motor are used is 
distinctly waiting for the general introduc- 
tion of cheap, efficient, and, above all, 
‘* handy” means of reheating the air. 

It is quite practicable, by effective cool- 
ing of the air during its compression and by 
reheating it before its re expansion, to bring 
the expansion line, 7 ¢., to inclose an area 
not less than that inclosed by the compres- 
sion line a vo, and then the entire losses will 
be those attributable to the clearances and 
to friction. In practice 85 per cent. of the 
initial power has already been realized after 
transmitting the air to considerable dis- 
tances. 

It was remarked above that the air after 
compression and transmission might be em- 
ployed with widely different economic re- 
sults. As an instance of how not to do it, 
I might cite the case, of too frequent occur- 
rence, where air is delivered toa mine for 
operating rock drills and other mining ma- 
chinery, and then air is taken from the same 
line for operating a pump. This practice 
would be all rightif the pump were adapted 
to the work to be done and to the pressure 
of air carried. The pump, however, is gen- 
erally a common direct acting steam pump, 
which has been obtained without any refer- 
ence to the economical use of air. As it 
has probably already been run by steam, or 
is designed to be run by steam, it calls for 
a low operating pressure; this being a 
necessity on account of the condensation of 
the steam when transmitted through long 
pipes. Say that the compressed air pipe 
carries 75 pounds pressure, while the pump 
only requires 25 pounds. It would be an 
advantage, in a case like this, to use a 
pressure reducer in the pipe at a consider- 
able distance from the pump, so that the 
expansion to the lower pressure required 
might take place, and the air have an op- 
portunity to recover its temperature and 
volume before going into the pump. This, 
however, is seldom attended to, and the 
required reduction of pressure is effected 
entirely by the throttle at the instant of 
admission. The available power, then, 
when the air is so employed, will be repre- 
sented by the area p m n h as compared 
with the area a 0//h, or, at the best, a o/h, 
representing the power that was expended 
in compressing the air. Then, if we deduct 
the losses attributable to the useless filling 
of the large clearances of the common steam 
pump, and to the leakages which are an 
universal accompaniment of general loose 
practice, and consider also the freezing up 
of the pump, which is almost inevitable in 
such a case, it is little wonder that com- 
pressed air is held in little respect. Under 
circumstances far from the most uffavor- 
able, I have found pumps realizing only 15 
per cent. of the power expended at the 
compressor, and I have no doubt that there 
are many pumps being operated, or whose 
operation is attempted, where not more 
than 10 per cent. of the original power is 
realized ; and even then, when the use of 
compressed air for operating such pumps is 
condemned, it is because the pumps freeze 
up and will not go, rather than on account 
of the enormous waste of power. From 
the fact that the duty of a mining pump is 
a nearly constant quantity, the pump, if 
properly proportioned and adapted to its 
work, should be an efficient missionary for 
compressed air rather than its most malig- 
nant traducer. 

The word ‘‘ loss,” we have been using in 
connection with this subject, is a somewhat 
incorrect and misleading one. The use of 
compressed air is for the accomplishment of 
a desirable purpose, and it is not to be 
expected that such a purpose can be effected 
for nothing. The traasmission of power is 
as much to be paid for as the generation of 
the power. Where water power is used 
the means of transmission may be the prin- 
cipal item of cost. Where the difference 
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between the power expended and the power 
realized is not excessive, that difference is 
simply a fair price paid for a good service 
rendered, and there is no loss about it. 
Where losses do occur in the use of com- 
pressed air, they are like the losses which 
occur in business, and which cut short 
many a brilliant career. Power is lost sim 
ply because it is not saved, and the means 
of saving are not hard to find nor far to 
seek. The losses are not necessary nor un- 
avoidable, nor without compensation. It is 
a failure to understand and appreciate this 
situation which impedes the progress of 
compressed air. 

There is a view of this question of com- 
pressed air economy which makes it appear 
somewbat absurd. It is quite possible, as 
we have seen, to realize from our motor 80 
or 85 per cent. of the power received at the 
air compressing cylinder. In comparison 
with this what kind of a model of economy 
is the steam engine which is in such uni- 
versal use? The consumption of water for 
supplying steam engines ranges from, say, 
12 pounds per horse-power per hour up to 
30 pounds, and away above that, and the 
consumption of coal per horse power per 
hour from, say, 14 pounds up to 8 or 10 
pounds. One may stand in any city or large 
townin the country, and within a mile of 
him may be found an engine and _ boiler 
using over 400 per cent. of the coal per 
horse power per hour which is used in the 
best engines, yet nobody goes around whin- 
ing about the enormous loss of power in the 
use of the steam engine, or tries to discour- 
age anybody from using it, or even seriously 
tries to promote a better efficiency. It is 
probable that the air-compressing cylinders 
of the principal builders of compressors do 
not vary more than 10 per cent. in the 
economy of their compression. I would 
hesitate long—and then, of course, refuse— 
to say that the economy of the steam end of 
the same compressors showed no more dif- 
ference than that. 

———* Be 
The Critical Side of Mechanical Training. 








Asa supplement to, and confirmatory of 
the ideas advanced by President Eckley B. 
Coxe in his address at the Montreal meeting 
of the A. S. M. E., we republish below a 
portion of an editorial article from Hngineer- 
ing which is based upon recent remarks of 
an engineer and teacher of engineering ; a 
recognized authority in all lands where me- 
chanical engineering is practiced. The 
article in question is entitled as above and 
is in part as follows : 

‘* Since I have ceased to teach I seem to 
have been spending my time in finding out 
how much better I could now do it than was 
possible when I was actually engaged in it.” 
So spoke Prof. A. B. W. Kennedy in his 
inaugural address to the Mechanical Science 
Section of the British Association at the 
recent meeting, and his words constitute a 
grave warning against a recent development 
of engineering education. Here we havea 
distinguished engineer, who was a thorough 
engineer before he became a professor, who 
continued to practice as an engineer while 
he was a professor, and who, after giving 
up professorial work, rapidly attained such 
eminence that he was elected in the same 
year president of the Institute of Mechanical 
Engineers and president of the engineering 
section of the British Association, publicly 
confessing that his methods of teaching 
were imperfect for want of wider experi- 
ence on his own part. What must have 
been the feelings of the numerous juvenile 
professors in his audience whose early en- 
gineering training was almost entirely at 
college, and who are debarred, by the terms 
of their agreements, from taking private 
practice now. They must have felt that all 
the charges so flippantly brought against 
them by the self styled practical men, were 
mere feather strokes compared with this 
crushing blow from one whom they look up 
to as an exemplar, and whose methods they 
all imitate. The sneers of ignorance—-often 
impertinent and undeserved—they can afford 
to despise, but the self-reproach of a past 
master of the art cannot be so met. 
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The systematic teaching of engineering 
science has not, with some trifling excep- 
tions, been a recognized part of collegiate 
instruction for more than about thirty years. 
At the commencement it was a difficult 
matter to find suitable men to fill the chairs, 
or rather, to prevail upon them to do so. 
Those who were competent felt that to at- 
tempt to teach engineering by aid of black- 
board and piece of chalk was merely to 
court failure, and the ideas of the educa- 
tional authorities did not go beyond those 
simple appliances. Not only had the art of 
teaching to be invented, but the fact that its 
prosecution needed money and appliances 
on a lavish scale had to be driven into the 
minds of those that controlled the purse- 
strings. Three classes of men were elimi- 
nated from those that had the necessary 
knowledge, namely, those that disliked 
teaching, those that did not see how to im- 
part their knowledge in a class room, and 
those that objected to the preliminary labor 
of extorting the necessary apparatus from 
the authorities. Of those that undertook 
the work, none has left so great an impres- 
sion upon it as Professor Kennedy, for it 
was he that bridged the gulf between prac- 
tical and theoretical work by the institution 
of the engineering laboratory. He came to 
the work from the shop and the drawing- 
Office, filled with a sense of the daily needs 
of the engineer, and he invented methods by 
which a provision for those needs may be 
made within the walls of a college. Yet, 
five years after severing his connection with 
teaching, he exclaims, ‘‘ How much better 
I could do it now!” 

The engineering professor of to day enters 
upon his duties under very different circum- 
stances. He has a recognized calling, with 
well known methods and an accepted cur- 
riculum. The requirements of his depart- 
ment for an expensive outfit are well-known, 
and he has neither to invent new systems 
of teaching nor to convince the college 
board that his necessities go beyond a sup- 
ply of chalks. Usually he is a man witha 
brilliant record. After some three or four 
years in an engineering shop, or office, he 
has gone to college, and has secured high 
honors. But when his course expired, he 
found his success acted as a bar to his prog- 
ress. He had made a record, and must live 
up to it. His original idea had been to re- 
turn to the shop or the office, and to use his 
theoretical knowledge to enable him to rise 
from among his less cultured comrades ; but 
to start as an improver, or as junior drafts- 
man at £1 per week, seemed very distasteful. 
After securing the praises of his professors, 
and the envy of his comrades, as the leading 
man of the year, the drudgery and common- 
place surroundings of an engineer’s shop, 
under the supervision of managers and head 
draftsmen innocent of mathematics, and 
possibly of grammar, appeared absolutely 
repulsive. A demonstratorship, or an assist- 
ant professorship, falling vacant during the 
period of his indecision, turned the current 
of his life. It offered a fair salary, short 
hours, and abundant holidays, and he could 
not resist the temptation to accept the post, 
at least temporarily. It was an easy step to 
the occupation of a chair, and thus his career 
was finally settled. 

The modern professor is a capital man 
within the limits of his training, and has 
done very valuable work. The laboratory 
affords him opportunities that are closed to 
most engineers, and he uses them liberally. 
The instruction he furnishes to his students 
in the science of engineering is most valu- 
able, but it might be far more so, if the 
teacher knew by daily experience the kind 
of problems they would have to solve in 
future life. Professor Kennedy stated to 
his audience that he could now teach better 
than he did five years ago, the change being 
due to the wider experience of his life since 
he had devoted all his time to professional 
work, and possibly to an extended acquaint- 
ance with the ways of technically educated 
assistant engineers. The point he would 
now give more attention to is the critical 
sideof mechanical training, an aspect which, 
he says, is not always sufficiently kept 
clearly in view. This power of criticism 
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depends upon an ability to take in all the 
facts of a question, and to assign to each of 
them its proper value. Generally in engi 
neering many of the factors have to be 
guessed at, or, at any rate, judged of by 
standards which do not admit of exact defi- 
nition. These standards are the result of 
hundreds of half-forgotten impressions that 
leave in the brain a resultant effect which 
wecallexperience. By an unconscious effort 
the skilled engineer measures each feature 
of the matter under consideration by the 
nearest Scale that he can find in his mind, 
and thus he is able to establish a sense of 
proportion which guides him to his conclu- 
sions. The phrase ‘‘ mechanical extinct” is 
often used to denote this power of judg: 
ment, because its possessors are not unfre 
quently quite unable to define the mental 
processes by which they work, their methods 
being apparently akin to those by which 
constructive animals, such as bees and birds, 
reach their ends. It is, however, strictly 
ratiocinative, and can, therefore, be cul- 
tivated, like the logical or mathematical 
habit of mind. But it must be confessed 
that college methods are, in themselves, an- 
tagonistic to it, and hence the great neces- 
sity that unceasing vigilance should be 
exercised to find antidotes to their influence. 

Professor Kennedy points out that in 
physical investigations every condition must 
be absolutely understood. ‘‘In such in- 
vestigations it sometimes almost becomes 
immoral to think of one condition as less 
important than another. Every disturbing 
condition must be either eliminated or 
completely allowed for” The temptation 
to the engineering student to adopt the 
methods of the physicist is almost over- 
whelming. The learner must, of necessity, 
proceed step by step, and he must concen 
trate his whole attention on each step, if he 
is to study it successfully. This, however, 
is an attitude of mind that destroys all sense 
of proportion, and makes the object at the 
end of one’s nose appear the largest thing 
in the world. Nothing but the most deter 
mined and continuous efforts on the part of 
the professor will prevent his students con- 
tracting mental myopia. He needs to keep 
in mind the practice of the painter, who is 
continually stepping back to survey his 
work from a distance. It may be that he is 
drawing a minute flower at the edge of his 
canvas with microscopic fidelity, but from 
time to time he takes a general survey of 





its effect on the entire composition. It 
should be the set aim of the technical teacher 
to induce in his students such a mental habit 
that at every pause they should shift their 
standpoint, and for a moment assume a po- 
sition which allows the features of the 
problem before them to appear in true per 
spective. It is uphill work counteracting 
an influence that never ceases, and which 
must not be removed, and the more so when 
the teacher has not been taught, by the 
severe experience of the world, the ab- 
solute necessity of the duty. The modern 
professor has been subject to exactly the 
same forces as his pupils, and is so still. To 
teach the science of engineering by the 
methods of the physicist is both pleasant 
and easy, and perfectly meets the demands 
of the examination room. It needs a strong 
man to be always telling his pupils that he 
can only teach them one sixth of their trade, 
and that they will have to learn the remaining 
five sixths in the ruder school of experience. 
It is unsatisfactory to proclaim that although 
the matter under consideration can—and 
must be asan intellectual exercise—be inves 
tigated to the fifth decimal place, yet it is so 
bound up with other obscure factors, that 
the decimals are valueless—and the units 
also. It is discouraging to the pupil who is 
poring over the microscope—figuratively 
speaking—to be ever and anon rudely 
dragged back to a distance of several feet, 
apvd bid look how small is the thing he is de- 
voting his attention to. If the little things 
could be dismissed as of no importance the 
matter would be simple, but the ‘‘ next to 
nothing ” of one problem becomes the gov- 
erning feature_of another, and hence it must 
be studied as completely as possible. The 
engineering student can never settle down 
into a comfortable mental attitude. He 
must be ever on the move, and it is the busl- 
ness of his professor to so arrange his cur- 
riculum that this is obligatory. In other 
words, his teacher must insure that he shall 
cultivate the critical side of his intellect. 
The college cannot turn out capable critics 
any more than capable engineers, firstly, 
because the critical faculty cannot be ac 
quired, to any great extent, in three years ; 
and, further, because the knowledge im 
parted is restricted to that of the professor, 
who usually is wanting in acquaintance 
with many conditions that can only be 
learned by experience in the world. Evi 
dence of this deficiency is afforded by a 





WATER REDUCING VALVE 


for use in reducing water pressure in street mains for domestic 


service. Simple and reliable. 


MASON RECULATOR CoO., 
BOSTON, MASS. 





9 \o 24 SIZES. 5. of 





= BUFFALO, NYusa 









“= 
Y Americas Best. \i 
y tHe WORLDS OTANDARD. 


~A ) BUFFALO, NY.us.a§ 





humorous letter from Mr. J. 8. Raworth to 
our contemporary, Lightning, in which he 
proposes a night school for the better edu- 
cation of consulting electrical engineers, 
who are mostly professors. His plan is that 
there shall be regular gatherings in an even- 
ing, during which constructing engineers 
shall lecture on the practical side of elec 
trical engineering, giving special prominence 
to those points upon which depends cheap- 
ness of construction, and showing how 
greatly indulgence in fads adds to cost, and 
at the same time decreases the possible 
profits of contractors. Although the letter 
was evidently a joke, yet it doubtless was 
the expression of a painful experience in 
having to work to instructions framed by 
men who are not versed in the details of 
manufacture. The sense of proportion, upon 
which Professor Kennedy dwelt, cannot 
govern a designer who is ignorant of the 
whole series of operations by which his plans 
are to be carried out. An improvement, 
desirable in itself, may necessitate a score of 
other unforeseen alterations, all of which wil! 
be expensive, and possibly some of them 
actually detrimental. As Mr. Raworth 
pointed out, he would be a bold man who 
thought he had nothing to learn from such 
heads of firms as Mr. Alexander Siemens 
and Mr. Crompton, while nothing but the 
widest knowledge should justify a demand 
for alterations in plans which are the out- 
come of their matured experience. In them 
the critical faculty has been trained by hun- 
dreds of full-sized experiments, the concrete 
results of which have shown themselves, 
sometimes painfully, in the cost sheets. 

It is impossible for an engineer to consider 
that the critical side of his mechanical 
training is complete without a knowledge of 
costs, and this is matter that cannot be 








learned within the walls of acollege. His 
clients, or his employers, expect him to 
save them money, and it is for that pur- 
pose that they consult him. He has to steer 
them between the dangers of cheapness, fol- 
lowed by excessive working expenses, and 
those of outlay so lavish that no future 
economy can recoup them. He is the best 
engineer that gets the most results fora 
given expenditure of money. His designs 
may be faulty—they may be flatly unscien- 
tific in some respects—but if they are really 
economical, they are the evidence of a 
trained critical faculty. 

Young men often wonder at the confi- 
dence placed in elderly engineers, whose 
knowledge and ability they hold in the 
meanest esteem. They see their opinions 
accepted without demur, while their own 
utterances are treated with levity. In com- 
paring their own knowledge, subject by 
subject, with that of these seniors, they find 
the balance always on their own side, and 
they wonder how it is that the public place 
such a low estimate on their capabilities. 
But the public know that the critical faculty 
is a plant of slow growth, and that without 
it knowledge is of very little value. It is 
a fair presumption that itis not far devel- 
oped in a young man, and it is, therefore, a 
difficult matter for him to convince the 
world of the contrary. We would strongly 
advise our younger readers to ponder well 
Professor Kennedy’s words, and to apply 
themselves to the cultivation of a broad 
attitude of mind. Itis the best means for 
the detection of mistakes, for the most care- 
ful worker may make an occasional slip. 
We once heard of a young engineer who 
gravely presented his chief with an estimate 
for a small electric wiring installation, con- 
taining an item of three tons of putty for 
making good the casing. His critical faculty 
was evidently non existent. The original 
mistake in arithmetic was, doubtless, mere 
inadvertence, but the inability to instantly 
detect it showed that his technical educa 
tion had left in their native fallowness some 
of the most important parts of his intellect. 
We wonder whether Professor Kennedy has 
had any such engineers assisting him, and 
giving him an object lesson in collegiate 
methods. 
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THE DEANE 


OF HOLYOKE 


EAM PUMPS 


DEANE STEAM PUMP CO., 


HOLYOKE, MASS. 








480P PEARL ST. 


PITTSBURGH, PA, 





: NEW YORK 





Genuine Lightning Screw Flates, 


Taps, Dies, Reamers, Green River Screw 


Plates, Bolt Cutters, Drilling 
Machines, etc. 
SEND FOR CATALOGUE. 
WILEY & RUSSELL MFG, 
GREENFIELD, MASS., U. S. A. 


Co., 








“R. MUSHET’S SPECIAL STEEL” 


SAVES LABOR in being able torun at GREATLY INCREASED SPEEDS. FEWER GRINDINGS. No WASTE {x redressing. 


Sore REPRESENTATIVES IN THE UNITED States. 


B.M. TFT ONBS w& CO., 


BOSTON: 11 & i3 Oliver St., 


NEW YORK: (43 Liberty St: 











Gear Wheels, 

Gear Cutting, 

Cat. free. 

Book $1,00. 

GEORGE B, GRANT, 
Lexington, Mass., 

And 125 South 11th St., 
Philadelphia, Pa., 

And 86 Seneca St., 
Cleveland, Ohio. 


GEARS 








MACHINERY PATTERN MAKING, 


BY P. S. DINGEY. 


376 Illustrations. 12mo, Cloth, $2.00. 


JOHN WILEY & SONS, New York, 





BORING AND TURNING MILLS|= 


ARE SUPERIOR TO LATHES FOR FACE PLATE WORK. 


We have a variety of sizes and a large stock 
for immediate shipment. 


THE BULLARD MACHINE TOOL CO., 


E. P. BULLARD, Pres’t. 


BRIDCEPORT, CONN. 


New York Office, 86 LIBERTY STREET. 











Here’s a Lathe 


We’re Proud Of 


: And what’s better, our customers are always 

19 0 04 iy Swing, highly pleased with our tools; the workmanship, 

material and finishare of the highest order, while 

Modern Design, our designs are the latest aud most approved. We 

Valuable . are quoting specially low prices just now. Our 

aluable Features, catalogue will tell you all about our tools—sent 
ree 





CATALOGUE FREE. 





@\) SEBASTIAN LATHE Co., 


= 117-119 CULVERT ST., CINCINNATI, OHIO. 





ASBESTOS CEMENT FELTING, 


FOR LAGGING LOCOMOTIVE BOILERS. 


Samples and Descriptive Price List Free by Mail. 


We are prepared to take Contracts for applying 
Steam Pipe and Boiler Coverings in any part of the 


United States. 


H.W. JOHNS MANUFACTURING CO. 


87 Maiden Lane, NEW YORK, 













nwiondiees FR 


87 MAIDEN LANE, 


CHICAGO, PHILADELPHIA, Lomuos, 
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4 stock company may be organized to locate 
$20,000 knitting mill at San Angelo, Tex. Leon 
lalfin is interested. 

Maris & Beekley, of Philadelphia, are furnishing 
ne of their 10-ton cranes to the Tokio Electric 
ght Co., Tokio, Japan. 

The Burden [ron Company, of Troy, N. Y., will 
operations in puddling department, 
itting 65 furnaces to work. 


sume its 
Che Grand Crossing (Il.) Tack Co. will increase 
ipacity by adding machines bought at the sale 
f the Florence (Mass.) tack works. 
The Berlin Iron Bridge Co., of East Berlin, Conn., 
e building a large addition to the machine shops 
f Henry R. Worthington, at Brooklyn, N. Y. 
The Automatic Bank Punch Co.’s office is now 
cated at the manufactory, 83 Washington street, 
Brooklyn, N. Y. The president is James Brady, of 
e Brady Mfg Co. 
Che Berlin Iron Bridge Co., of East Berlin, Coun., 
ive received the contract for an annealing room 
iilding for The Naugatuck Malleable Iron Co., at 
iugatuck, Conn. building is 94 feet wide 
id 175 feet long, with brick walls and iron roof 
russes covered with corrugated iron. 


The 





The Morgan Engineering Co. Alliance, Ohio, have 
a contract to construct for the Metropolitan West 
Side Elevated Railway Co., of Chicago, for serving 
the power station, one of their four-motor electric 
traveling cranes of 35 tons capacity, this crane 
being fitted with their patented auxiliary hoist 
operated by an independent motor. 


The Babcock Printing Press Company, with works 
at New London, Conn., and office at New York, 
issue a circular that is, as it naturally would be, a 
model of typographical effect, but in addition 
gives a good deal of knowledge in *‘ the art pres- 
ervation.”’ If anyone is interested in the art of 
printing, it would be wellif they asked for a copy. 


W. H. Brown of Pittsburgh, Pa., have 
recently ordered of The Egan Company, Cincin- 
nati, Ohio, one of theirlatest band sawing machines 
for the sawing and shaping of ship and barge tim- 
bers to such shapes as may be desired, The Messrs, 
Brown Sons have extensive boat yards at Brown’s 
Station on the Monongahela River, above Pitts- 
burgh some thirteen miles, where they build and 
repair their own coal barges. 


Sons, 


We have frequently alluded to the part the band 
re-saw is playing in the modern practice of getting 
out lumber at a saving of raw material and time. 
We are informed that with a No. 7 machine of this 
type, made by J. A. Fay & Co., of Cincinnati, for 
the Michigan Lumber Co., of Holly, Mich., with a 
5inch saw, more than 50,000 feet of lumber was 
cut in one day of ten hours recently, the work 
being perfect, as such work cuts. 





DON’T ACCEPT ANY SUBSTITUTE FILE. 


INSIST ON HAVING 
NICHOLSON. 












VARIETIES FILES 
(X. F.)] & INCREMENT CUT FILES. 


Jones & Lamson Machine Co., Springfield, Vt.. 
write us under date of September sth: 
which we have received for the flat turret lathe 
within the last eight days equal in number and 
amount the orders received between the dates of 
June ist and September Ist. Since these orders 
have been taken without any change in our meth- 
ods for securing orders (advertising and traveling), 
we think it is a fair indication of a general revival. 
We find that labor-saving machinery is preferred 
to wage-cutting, which seldom cuts the cost in the 
machine shop, and believe that the new conditions 
of the market will call more largely for labor-saving 
machinery as soon as there isany work to be done.”’ 


** Orders 


The Tradesman, Chattanooga, Tenn ,in its report 
on the industrial condition of the South for the 
week ending September 10th, says: The record of 
the week is one of steady progress, The iron in- 
dustry is getting more active each day as furnaces 
go into blast and outputs increase. Stocks of pig 
iron are not increasing, but prices continue to be 
very low. The only cotton tie mill in the United 
States is now in active operation in Georgia, and 


seems to be able to meet any competition. The 
building industry is growing active in all the 


Southern cities, and many edifices requiring for 
their completion large investments of capital are 








under way, or in preparation for contracts. The 
condition of the crops continues to be satisfactory 
Reports as to the injury to cotton from boll worms 
The Trades- 
man reports 33 new industries as established or in 
corporated during the week, prominent 
them being an oil mill at Texas, with 
$100,000 capital; the Automatic Fire Extinguisher 
Co., of New Orleans, La , capital $10,000, and the 
Georgia Pebble Phosphate Co., of Atlanta, Ga., 
with $30,000 capital. AnImmigration Aid Associa- 
tion, with $500,000 capital, has been ‘chartered in 
Atlanta, Ga.; the Eureka Manufacturing Company, 
with $70,009 capital, will engage in woodworking 
in Houston, the 
Company, capital $20,000, has been chartered in 
Louisville, Ky.; the Milling 
eapital $15,000, in Parsons, W. Va., and the Tomlin 
Harris Machine Company, with $10,000 capital, in 
Cordele, Ga 


prove to bave been much exaggerated 


among 
Temple, 


Texas; Garrigus Boiler Cleaner 


Currenee Company, 





Machinists’ Supplies and Iron. 





New York, September 15, 1894. 
Tron—American Pig—We quote standard brands, 
$12.50 to $18 for No. 1; $11 to $12 for No. 2. 
Southern brands, $1150 to $12 for No. 1; $11 to 


$11.25 for No. 2; $1035 to $10.50 for No. 3; $11 to 





LECOUNT’S NEW EXPANDING 


Amateur’s Size, 
Taking anything from 
§ to 1 inch inclusive. 





Patented Dec. 25, 1877. 


IF YOU WILL TRY THI: 
Cc LE 


YoU 


TOOL 
COUNT, SOU 
SPECIAL MANDRELS FOR SPECIAL JOBS MADE 

These goods are for sale by CHAS. CHURCHILL & CO., L’t’d. 21 Cross St., London, England. 


T 


MANDREL. 


Machinict’s Size. 


B | 
No. PRicB 
S ; toto: in. $106 
aes 2a = & a 
8 Pe Oa ee 
4(withscrews)2 “ 3 ‘“* 8 
5 Py 8 “ 4 ve 44 


WILL NOT REGRET THE EXPENSE. 
H NORWALK, CONN. 
TO ORDER. 





COMBINI 








ano TURNING MILLS 


NG EVERY IMPROVEMENT. 


14 SIZES FROM 5 TO 20 FEET. 


BETTS MACHINE COMPANY, 


WILMINCTON, DEL. 








Sectional Steam 


ABSOLUTELY 


THE CR 


SELLING ACENTS. 


New York, Robert A. Keasbey, 54 Warren St 
B ston, S.C. Nightingale & Childs, 134 Pearl St 
Philadelphia, Macan & Co.,, 1420 Callowhill St 
Baltimore, Wallace & Bro., 432 EK. l’ratt St. 
Washington, Wm. B. Morgan, Builders’ Ex’e. 
New Orleans, Delbert Engineering Uo. 
Yemphis, Symmes & Co., 192 Front St, 


CINCINNATI: 114 West Second Street. 





Pipe 





and 


Manufactured hy THE KEASBEY & MATTISON CO. 


AMBLER, PA. 


CLEVELAND: 117 Water 


STA 


Boiler Coverings. 
FIRE-PROOF. 





SELLING ACENTS. 


Milwaukee, F. Sprinkman, 133 Sycamore St. 
st. Louis, F. Boecler, 10s Walnut St 

Detroit, 5. P. Conkling, 20 Atwater St., Fast. 
Denver, W. Badgley & Co., 18th & Market Sts. 
salt Lake City. Utah & Moatana Mach'y Co, 
Butte City, Mont., KR. W. James. 

Street. S. F’neisco, Vesolla & Deussing,2 California St 





FITCHBURG MACHINE WORKS, 


MANUFACTURERS OF 


PITCUBURG 


AND OTHER nS 
SEND FOR 
CATALOCUE E 







| THE CELEBRATED 


ENGINE LATHE 


| METAL-WORKING MACHINES 
FITCHBURC, 
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COOKE & CO., 


163 & 165 WASHINGTON ST., 


NEW YORK. 


ENGINES and BOILERS, 


VERTICAL, 
HORIZONTAL, 
STATIONARY, 
PORTABLE, 
Plain and Automatic. 


Write fo. Catalogue and 
mention this paper. 





HENRY CAREY BAIRD & CO,, 


INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
810 Walnut St., Philadelphia. 


Our New and Revised Catalogue of Practical and Scien 
tific Books, 88 pages 8vo., and our other Catalogues and Cir- 
culars, the whole cover every branch of Science applied 
to the Arts, sent free and free of postage to any one in any 
part of the world who will furnish his address. 


A NEW CRANK SHAPER. 


7 NOVEL, YET SIMPLE. 


n Macmind CO 
Gaan® RAMOS MC = 





= Length of stroke 


&changed INSTANTANE.- 











ee | % OUSLY while IN MOTION, 
2 { mf) = _ Get Photos & Prices 
2 34 
i= i > 2 NOTHING LIKE IT. 
“4 s 
ey | \oca\* Fox Machine Co., 


325 Nor. Front St., 
Grand Rapids, Mich. 


135 Finsbury Pavement, 
London, England 









ALL KINDS IN STOCK. 
Manufactcry, SHEFFIELD, ENG. 
Chief Am. Office, 91 JOHN ST., N.Y. 
WM. JESSOP & SONS, LTD. 


Established a century ago. 
Medal World’s Columbian Exposition 1893. 





FOR 
TOOLS, 
DRILLS, 

DIES, &c. 








Screw Cut- 
ting Auto- 

matic Cross 
Feed, etc. 


** Star” 

Foot Lathe 
Swings 
YxZ5 in A 


E | 








Catalogue 
Free 

of all our 

Machinery. 


Scroll Saws 
Circular 
Saws, Lathes 
Mortisers. 

















eu 
BUILDERS 
CLOBE SPECI 


The general form is 


light and compact 
ing and handling. Thea 
smooth inside. For odd 
duced to the minimum. 


to pipe-layers, and effects a saving of straight 


IRON FOUNDRY, 


PROVIDENCE, R. I. 


ALS FOR WATER-WORKS. 


(Patented.) 
that of a sphere or globe with bells attached. 


This form avoids useless accumulations of metal, and offers the greatest 
resistance to bursting strains. s com 
advantage of no slight consequence in freight, team 


It renders the castings comparatively 


rrangement of bells all around is a convenience 
vjipe. Globe Specials are 
or unusual castings the cost of pattern is re 
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P.H.@F.M.ROOTS, 


Connersville, Indiana. 
Chicago Office, 1405-10 Manhattan Building. 


MANUFACTURERS OF 


PORTABLE FORGES, TUYERE IRONS, ETC. 





+= = 


ROOTS’ NEW ACME HAND BLOWERS 
Slow speeded, Force-blast, Durable, 
Compact and Cheap. 

Roots’ Foundry Blowers, Gas Exhausters, eto. 
8.8, TOWNSEND, Gen, Agt. ) 163 & 166 WASHINGTON ST., 

COOKE & C0., Selling Agts. NEW YORK, 





In Writing, Please Mention This Paper, 





WORTHINGTON STEAM PUMPS 


FOR ALL 


DUTIES. 





HENRY R. WORTHINGTON, 


NEW YORK, 86 and 88 Liberty St. 
BOSTON, 70 Kilby St. 
PHILADELPHIA, 607 Arch St. 
CLEVELAND, 24 South Water St. 
CHICAGO, 185 to 189 Van Buren St. 
ST. LOUIS, Eighth and St. Charles Sis. 
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de 25 for No.1 soft; reg $11 for No. 2 va. | Wanted—Mech’l, elec. 
| chinists; 
: , 


Foundry No. 4, $9.75 to $10 2 

Antimony—We quote L. X.. “gi4e to 8.30c.; 
son's, 9igc. to 934c.; Hallett’s, 75¢c. 
U.S. French Star, 914c. to 9c. 

Lard Oil—Prime City we quote at 70c 

Copper—The market is firm and the outlook for 
the future is satisfactory. Producers are firm in 
their views, and the demand is increasing. 
copper is quoted at 9'4c. to 93¢c., and Casting Cop- 
per is held at 9c. to 9.10e. 

Lead—The market is weak, 
We quote 3.15c. for spot. 

Spelter—The market is dull. The quotations are 
334c. to 3 40c. for New York delivery. 

Tin—The market is steady, and the demand 
zood. For spot 16.30c. is asked, and 16.15¢. bid. 


* WANTED* 


** Stiuation and Help’ Advertisements only insertea 
under this head. Rate 30 cents a line for each inser- 
tion. About seven words make aline. Copy should be 
gent to reach us not later than Saturday morning for 
the ensuing week's issue. Answers addressed lo our 
care wild be forwarded. 


—_— 


Cook- 


and business dull. 








Sit. wanted by a steady machinist, 32 years old, 
15 years’ exp. Machinist, AMERICAN MACHINIST. 
Mech. draftsman, young man, wants pos, Good | 
photographer. Salary low. J. W. F., Am. MaAcu. 
Agents in every shop to se sll my “Vernie r’’ calipers. 
Big commission. E. G, Smith, Columbia, Pa. 
Draftsman, grad., 
work, wants position, 


Mech, draftsman, an Amerivan, 
a permanent position; best refs. 


Box 7, Am. MACHINIST. 
28 yrs old, wants 


to &e.; and | 
| in designing of steam and general mach’y, member 
|of A 8S. M. E., is open for pos. 


Lake |} 


engrs., draftsmen, ma- 
tech. work. Noconflict with pres. emrploy- 
Edwin Guthrie, Wash’n, D.C. 
practical experience 


ment; no canvassing. 
Mech. eng , with 12 years’ 


Box 9, AM. MAc#,. 

Young man, 21, wants position; 3% years experi 
ence at machine pattern making; can work well 
from drawings. Box 12, AMERICAN MACHINIST, 

Wanted—A situation by a draftsman, Experi- 
enced on automatic machinery and special tools 
American. Address Box 15, AMERICAN MACHINIST. 

A first-class machinist and foreman of shop 
wants similar position. Can change in not less than 
30 days’ notice. Box is, AMERICAN MACHINIST, 

Situation wanted by practical machinist and 
tool maker as superintendent orforeman. Address, 
Box 18, AMERICAN MACHINIST. 

Wanted—Position as foundry foreman, compe- 
tent and experienced on light and heavy work; 
green sand, dry sand and loam. D.C., Am. Mac 

Machinist, having experience in designing and 
| constructing elevators, desires to meet wit) general 


| machine shop desirous of extending their business. 


| perimental work preferrec. 


| near Lake Erie. 
6 years’ exp. in eng. and boiler | 


Box 13, AM. MACH. | Address, P. UU. 


A.B, AMERICAN MACHINIST. 

Situation wanted with some progressive concern 
by machinist and toolmaker; 14 years experience, 2 
years atdrawing. New or special machinery or ex 
Rox 14, Am. MAcu. 

A machinist with technical education and experi- 
ence in desigring tools, and means for producing 
good machinery at low cost, wants employment 
Box 17, AMERICAN MACHINIST. 


Wanted —Foundryman to take charge of modern 
foundry ; one whois thoroughly competent and can 
invest some capital; investment will be secured. 
H., AMERICAN MACHINIST. 








y Cor. Lake and Kirtland Sts., 


GLEVELAND TWIST DRILL O'S. GRIP SOCKEN, * “ss2"* 


Larger ng rills 
% can be used with 
smaller shanks 
than ever before, 

No charge fot 
the groove in the 
shanks, 


Sénd for Descrip- 
Cleveland, Ohlo. tive Price list. 








DETROIT TWIST DRILL Co., DETROIT, MICH., U.S. A, 


SOLE MANUFACTURERS OF 


GRAHAM'S GROOVED SHANK TWIST DRILLS AND CHUCKS. 





Endorsed by Practical Mechanics Everywhere, 





Send for Catalogue. 





Machine and bie Tools, 
MODERN STYLE, AT LOW PRICES. 


IRON PLANERS. ENGINE LATHES. 


19 in. x 3 ft. Wheeler. 13 in. x 6 ft. Blaisdell 
20 * x 6° Pratt & Whitney 3s * z 4" P Ow. Taper. 
zw ** x 6“ Pease 4% x 6° Reed Taper. 
24“ x 4% Wood & Light. 14 *“ x 7° Bogert improved, 
24 ‘* x 5‘ New Haven. m * 2 8 Bond. 
24“ x 6 ‘* Wood & Light 15 “ x 8° Standard 
26 ‘* x 7°' N.Y. 8S. Eng. Co. | 16 ‘* x 6°‘ New Haven. 
os “ = 6 ** Pond. 16“ x 6“ Ames. 
30 ** x10 “* Bancroft. 16“ x 6° Putnam. 
35 ‘* x 7‘ Hewes & Phillips, | 20 “ x 10°‘ Fitchburg 
36 ‘* x 8 ** Lathe & Morse. 22 ** x 8‘ Harrington, 
36 ‘** x 8‘ Pease. 22 “ x10“ Putnam. 
60 ** x24 ‘‘ Steam Eng. Co. 24“ x 12% Putnam. 
. De 34 °* x &* Putnam 
SHAPERS. 35 “ x 15 * Hewes & Phillips 
16 in. Stroke Gould & Eber. 36“ x 24° Old Mtyle ‘cheap.” 
ea Triple Geared, 48 ‘* x 17 ‘** Hewes & Phillips. 
DRILLS. HAMMERS. 
8 Spindle Slate Sensitive. 50 Ib, Helve, Bradley, Up’g't. 
3 Spindle Hendey 800 ** Steam, Ferris & Miles. 
20 in. Swing Wheel Feed BOILER AND BRIDGE 
20°: * Prentice, stand comp. - i 
= + bd ave ntice, complete, TOOLS. 


inti, complete 

Radial Drill, 86 in. complete. 

MILLING MACHINES, 
Brown & Sharpe No. 6. Plain, 
Brainerd Plain, Table 30 x 8, 
Brown & Sharpe No. 1 Universal, 
Lincoln Pattern, very cheap. 
Garvin, No 2 and 4 

BORING MILLS, 

Bement No. 2 Hor., B. & D. 
Bement Cyl. Borer, 12 to 36 in, 
Upright B. & T. Mill, 38 in. 
B, & S, Upright Turret Borer, 


J. J. McCABE, 


E. P. BULLARD’s |'4 Dey St., 
NEW YORK. 


N, ¥.Mach’y Warerooms. 


Rolls, 6, 8 and 10 ft. 

Hor. Flange Punch, “H. and J.” 
Bement late Planer 16 ft. 
Allen Pneu. Bridge Riveter. 
Allen Pneu. 60 in. Boiler Riveter. 


MISCELLANEOUS, 


Universal Grinding Mach. with 
allattachments Good as new. 
Imp Brass Cabinet Turret, 
Acme, Lin, Bolt Cutter. 
Slotters 10 and 18 in, Stroke. 
Stiles No. 14 Adj. Press, weight 
4,200 Ibs. Good as new. 
Screw Machine, 2 in. hole. 





WANTANYTHING INTHE LINE OF ” 


STAMPS 


IF YOU 


DROP PRESSES-DROP HAMMERS 


OR AUTO MATIC DROP LIFTERS ° 


FOR CATAL OGUE 





MACHINERY BARGAINS. 


: in. Post Drill. 1lin. x § ft. Eng. Lathe. 
‘* Auto. Feed to Table| 14 ‘ 6* * 8 
for Butt Drilling. 
1, 2and 3Spindle Sensitive with 
and without Power Feed. 
2,3 and t Spindle Gang Drills. 


15 =“ 6and 8 ft. Eng. Lathe. 
16“ § 6,7 and loft. Eng. ” 


20 24, 26, 28, 30 and 44in. ‘* 21 10 and 13'% ft. ? 

Min. Swing Post Drill 24 . = 

yft. Arm Radial Drill. 25 * 16 and 24 ¥, 3 i 

{2in. Stroke, 16in.x16in.Crank 26 ‘* 10% = bes 
Planer, ee . ¢ s 

_ in. x4 ft. Planer 35 13 .. 4s 
“* 4,5 and6 ft. P lane re $2 *¢ 36 a8) 

28 “ Bands 57 Double Head Driv- 

300 «6, 8and10 ‘ “ ng Wheel Lathe. 

60 * 20 “e ” Be want Car Axle Lathe. 

: ae ¥ ” 14% & 2in. Bolt Cutter Schenk's, 

9,132, 16 24 and 26 in, Stroke 7 Spd’; Nut Tapper, Dunel. 
Shaper. 2 Spd'l Profiler, No. 1P. & W 


10 in, Stroke Slotter. 

Hyd. Rivetting Machine, 
Crane, Both Al, 

Punch and Shear 

Plate Planer. 


No.1, 2 and 24 Screw Machs, 
Pp & 4 


No. 1 Lincoln Pattern Miller. 
Hand Millers, Screw Slotters, 
Mill and Cutter Grinders 


Lot of Miscellaneous Machinery, Engines, ete. Send for 
Latest List. 


GEO. PLACE MACHINE CO., 


Offices: 145 BROADWAY and 86 LIBERTY ST. 
Warehouse: 611 and 613 WEST 13th STREET, 


NEW YORK. 
The “Eclipse? Drill, Tool and Graver Sharpener. 


The only practical device for 
the re-sharpening of drills or any 
other tools requiring a flat surface 
and fine edge. It can be adjusted 
to any angle, and by aid of the 
degree or index marks the drill or 
tool can be set to the desired angle 
almost instantly. 

Price, Size A $175, sent post 
paid on receipt of price, 


EZRA F. BOWMAN & CO,, 


22 K. Chestnut St., Lancaster, Pa, 


rch FO 


ANGULAR CUTTERS, 
END MILLS, 
MILLING ARBORS. 


J. ERLANDSEN, 


NEW YORK. 











MILLING 


MILLING CUTTERS, 
WITH STRAIGHT 
OR SPIRAL TEETH, 
SIDE MILLING CUTTERS 


172 Centre Street, 














E.W. BLISS CO. 


1 ADAMS ST., BROOKLYN, WW. Y. 
Chicago Office, 100 W. Washington Street. 



















PUNCHES, 






SHEARS, DIES, 
DROP HAMMERS 


PRESSES, 







PR 
The STILES & PARKER PRESS CO. 





COLD swag 
MACHINE 


The Dayton 
Swaging Ma- 
chine is the best 
for reducing 
and pointing 
wire and _ tub- 
ing. If inter- 
ested address 
the manufact 
urers, 


EXCELSIOR 
NEEDLE 60. 


Torrington, 













Conn, 





Open for engagement, reliable party, expert in 
steam, hydraulic and other mach’y; has been assist- 
ant supt. and chief draftsman before. Moderate 
terms. Address, ‘‘All Around,’ AM. MACHINIST. 


Experienced and reliable person wishes to iden 
tify bimself with some enterprising manufacturer 
or dealer in capacity of assistant superintendent, 


salesman, or to superintend the installation of 
machinery, steam plants. etc.; correspondence 
solicited. Address, Hustler, care Am. Macu. 








.§ MISCELLANEOUS WANTS - 


Advertisements will be inserted under this head at 
85 cents per line, each insertion. Copy should be sent to 
reach us not later than Saturday morning for the ensu- 
ing week's issue, Answers addressed to our care will 

be forwarded. 





Cheap 2d hd lathes & planers. S.M.York,Clev’d,O. 
Best Steel Flue Scrapers. Kelley Co., Erie, Pa. 





Calipers & Gauges. F. A. Welles, Milwaukee, Wis. 
Fine pat. work. H. Cooper, 118 William St., N.Y.C. 
For Sale—Secon4-hand drill presses,engine lathes 
& planers. Dietz, Schumacher & Co., Cincinnati, O 
Light and fine machinery to order; Foot — 
Catalogue for stamp. E. 0. Chase, Newark, 
Wanted—To buy good second-hand tone. 30x 
83. AMERICAN MACHINIST. 
Wanted—To buy the patent of a small article to 
be manufactured. Address, B., AM. MACHINIST. 
Draftsmen’s new conveniences for rapid work 
Send for blue print. D. J. Kelsey, New Haven, Ct 
Every mechanic should have a copy of “ Pocket 
brimer of the Air Brake.’ Sent to any address 
for 50 cents. W.S. Rogers, Buffalo, N. Y. 
Wanted—Machinists’ tools for a new shop. Send 
catalogues of new and lists of second hand tools, 
Must be modern aud in first rate condition, and 
low figures if second-hand—for cash. No anti 
quated tools will be considered. Blanchard Ma- 
chine Co., 85 Water St., Boston. 









AMERICAN GAS FURNACE CO., 


OIL GAS PLANTS 


Gas Blast Furnaces & High Pressure Blowers 


For the economical generation and syste- 
matic application of HEAT. 


CATALOGUES ON APPLICATION. 


No. 80 Nassau St., - NEW YORK. 


ENGLISH AGENCY: 
Chas. Churchill & Co., Ltd., 21 Cross Street, 
Finsbury, London, E. C., England. 





SECOND-HAND MACHINE TOOLS. 


ENGINE LATHES, PRILL PRESSES. 
13in. x 5 ft. Phenix. 10 in. Milliken Bench. 
15°: x 6 Blaisdell. 10° Gardam Bench S 






15 ‘ x 8“ Fitchburg. No. 1 Two Spindle 
16“ x 6° Perkins. . Three Spindle | 
16‘ x 7‘* Bement ‘3 Four Spindle 
16 x 8‘ Perkins, Taper. Z _3 Six Spindle 
16‘ x 8&8“ Blaisdell 24 in. Blaisdell. 
18‘* x 6‘ New Haven 7 ft. Praha Box, Universal Ra- 
Rg 6 ‘ sre a a. dia. 
x. 2 2s Gee 9 ft. Holly Mfg. Co., Radial. 
IB x1o" S REW MACHINES. 
29 x 6 ° Bullard. No 00 Garvin. 
zd‘ x12 °° Fifield. ‘ “ 
30 x12‘ Blaisdell, 5 Brown & Sharpe. 
2 Garvin 
PLANERS, H sore r & Swasey. 
- ; fs ‘* 3 Windsor Machine Co. 
20in x 20in. x 5 ft. Ames, ‘ “2 P . Ww ae 
22in. x 22in. x 4 ft. L. W. Pond. “ | i caad mitney 
Te 


> 
1 a2 *' 26 Whitcomb, 
24 in. x 24 in. x 5 ft. Putnam, 
28 in. x 28in. x 7 ft. New Haven, 


16in. x 5 ft, Flather & Co. 
MILLING MACHINES, 

No. 2 Garvin, Hand. 

SHAPERS. i« Ee 


idl Universal. 
10 in. Juengst Crank. ‘9 1 Brown & Sharpe Universal 





10 ** Wood and Light Traverse “s 5 Brainerd, Standard Univ 
Head. “os 8 

15 in. Kelly Crank ‘¢ 4Garvin Rack Feed, 

18 °** Putnam Traverse Head, Garvin Heavy Slab Miller. 


Also, a large number of other machines, 
and detailed description 


THE GARVIN MACHINE CO., 


LAIGHT & CANAL STs., NEw YORK 
Alsc, 51 North 7th St., Philadelphia, Pa. 


LAKEVIEW, WASHINGTON, 


A model manufacturing location. Special induce 
ments offered to manufacturers. Unexcelled facili 
ties for coal and lumber, and shipment by rail and 
water. Eighty-ton Iron and Steel Roiling Mill 
(only one in the State) now being built. Address, 


THE SOUTH TACOMA COMPANY, 
P. 0. Box 207. TACOMA, WASHINGTON. 


Write for complete list 








VOLNEY Wy. 


Friction Pulleys, Clutehes and Elevators 


PROVIDENCE, R. I. 


UNIVERSAL LAMP HOLDER. 


Place your lamp just where you want it. 


MASON & CO., 











Trade supplied. Salesmen wanted. Catalegue free. 
FARIES MFG. CO., - . Decatur, Ill. 





NEW AND SECOND-RAND MACHINE TOOLS: 


PLANERS, 
4 in. x2 in. x 8ft Lodge&D. 
24 in. x24 in. x84 f 


ENGINE LATHES. ES. 


14in.x 6 ft. Lodge & Davis. 
16 in. x6 ft. Lodge & Davis. 





19 in. x 6 ft. Pratt & Whitney. SHAPERS. 
2tin. x8 ft. Lodge & Davi-. 15 in. Crank. 
21in. x11 ft. Lodge & Davis. 20 in. Geared. 
22in.x8 ft. Dietz-Gang. 26 in. Geared. 


24 in. x 12 ft. Special heavy CODE 
a DRILL PRESSES. 
24 in. x 12 ft. Standard. 20in. Lever Drill 

in. x16 ft. New Haven. 24in. B. G. P. F. Drill. 

28 in. x 17% ft. New Haven. 26 in. Post Drill. 

%4 in. x 38 ft. Shafting Lathe. | 52 in. Comb. Ra‘ial. 


80 in. Comb. Radial. 
TURRET LATHES, 


120 in. Radial. 
3each 12in. and 15 in. Lever MILLING MACHINES. 
and Screw Movement to 


No. 2and No. 4 Garvin. 
Turret. No.3Pratt & b iseemaad Heavy 
8 22in. x8 ft. Chucking. Lincoln 


PULLEY MACHINERY, BRASS WORK- 
ING MACHINERY, 


THE LODGE & SHIPLEY M. T. C0., 


CINCINNATI, O. 


rei WORKING __ 








a. ON as 







BARDONS 
8 OLIVER 


Cleveland, 








— mACnIAERY 


SCREW MACHINES. 
FOR SALE. 


One Iron Smoke Stack 100 feet long. 5 feet in 
diameter. One-half made of 5-16 inch Iron, other 
half of 44 inch Iron. * Also, Guy Rod Bands, Angle 
Iron Bands, Iron Gays, Stay Rods, Cast [ron Base- 
Plate, ete. Stack can be seen in our yard, on 
blocking, ready to be shipped. Address 


DURFEE MILLS, 
Fall River, Mass. 








order 


BLAKE & JOHNSON, 


WATERBURY, CONN. 


C— Builders of WIRE FORMING MACHINES 


With F. B. Manville’s Patent Sliding Former, 


For making articles from the c soil, of either round, half-round. flat, or square wire 
similar in shape to those shown in the cut herewith. Also similar articles made to 


Send samples of articles required, and mention quantity wanted, that we may 
_ prices for either machine ur the goods, whichever may be desired. 


2° Bicycle and Labor Saving Machinery a Specialty. 





Purposes. 








WE ALSO MANUFACTURE 


SCREW MACHINE PRODUCT 


OF EVERY DESCRIPTION. 





CLEVELAND OHIO, 


AUTOMATIC SCREW MACHINES 


Cleveland Machine Screw Co., 


“STEEL BALLS 


For all Anti-Friction 








WRITE FOR 
INFORMATION. 
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Shriver’s New York Traveling Cranes 


FOR HAND OR 
ELECTRIC POWER. 


THOS. H. DALLETT & CO., 


YORK ST. & SEDGLEY AVE., PHILADELPHIA. 
MANUFACTURERS OF 
Portable Drills, Hand Drills, Boiler 
Shell Drills, Light Drill Presses. 
Also ELECTRIC MOTORS 
for driving 
Machine 
Tools, 
Cranes, 
Elevators, 
Pumps, 
Presses, 
and other 
Machinery. 








333 x S6th St, 


NEW YORK. 


I. shiver ® Co re 


MANUFACTURERS say’ 


asain LING CRANES of 1, * 
capacity, to opera 
e ime tthed og perated by Hand, or el y orin part 


3. 5 and 10 Tons 














New Complete Illustrated ted Catalogue—Free. 


NorTOoN hecar WHEEL Co., 


WORCESTER, MASS. 








= 7. 7 Ts WT wehChGehCOehCOCO 










‘TRAVELING CRANES 


MANUFACTURED BY 
ALFRED BOX & CO., 
Front, Poplar and Canal Sts., “ 
PHILADELPHIA, PA. 


Send for Circulars 
and References. 





CRANES, TROLLEYS, PORTABLE HOISTS, OVERHEAD TRACK. 
SEND FOR CATALOCUE. 


ie ‘ 
2343 & 2345 


MARIS AND BEEKLEY, [1 /ifi/.cisii%, 


MTA A ARAAEA 

















Ask your nearest Dealer, or send to the 
Manufacturers for 


aa THE LATEST 
agg |MPROVED DRILL CHUCKS, 


Strong, Accurate, Durable, Cheap. 


THE E. HORTON & SON CO., 
Windsor Locks, Conn., U. S. A. 











Style A, Three-Jaw. 
Or CHAS, CHURCHILL & CO., Ltd., 21 Cross St,, Finsbery, London, Eng. Awards at the World’s Fair. 


Style B, Two-Jaw. 





““CUSHMAN” CHUCKS. 


For Lathes, Drills, Chucking and 
Screw Machines, and for Special 
work. 


SEND FOR CATALOGUE. 


THE CUSHMAN CHUCK CO., HARTFORD, CONN. 
Jordan Planer Chucks, |PEQUOT DRILL CHUCK. 


For Price and Description, address A new Drill Chuck having a more powerful atip 


; than any chuck ever offered. This seems a broa 
Cc. W.JORDAN 





claim, but we prove it to mechanics who will 

















4 Wayne St, Fn a Ask at your dealers or write us for 
WORCESTER, MASS. 
: . THE 0. E. WHITON MACHINE 6O., 
N ti ” ak Street, New London, Conn, U. S. Ay 
CHUCK The  Nallonal, Or, SELIG, SONNENTHAL & CO., 
INDEPENDENT, | 85 Queen Victoria St., London, E. C., England. 
UNIVERSAL, or 
COMBINATION. 
Est’d 1882. Stron ~~ Besiews bo SKINNER CHUCKS. 
change. Mt... B. 9 M. "T chanee Independent and Universal 


Chucks, Combination Lathe 
Chucks with patent revers- 
ible jaws, Drill Chucks, 
Planer Chucks and Face 
Plate Jaws. 
SKINNER CHUCK CO., 
New Britain, - - Conn. 
SEND FOR CATALOGUE, 


including every possible position, 
ILLUSTRATEDC aTaLooue sent. Libera! 
discounts. Prompt shipment. W. ITLOCK, 
89Cortiandt St..N. ee OM Lie > 


WE LEAB, OTHERS FOLLOW. 


Sweetland Combination Chuck, 


Reversible Jaws. Accurate 
] Standard Independent, Solic 
a Solid Re Vv ersible Jaws, 











Write The Pratt Chuck Co., Clay- 
ville, N. Y., U.S. A., for free illustrated 
catalogue of 


POSITIVE DRIVING DRILL CHUCKS. 


Will drive either straight or Taper Snank 

Drills, Reamers, Rose Bits, etc., of any size, 

without a possibility of their slipping. 
FOREIGN AGENCIES; 


Ph. Roux et Cie., 54 Boulevard du Temple, Paris, 
France; E. Sonnenthal, Jr., Neue Promenade No, b, 
Berlin, Germany; Selig, Sonne nthal & Co., 85 Queen 





SEND FOR CATALOGUE, 


The HOGGSON & PETS MFG. CO0., New Haven, Conn. 
CHAS. A. STRELINGER & CO., 


Tools, Supplies and Machinery, 


DETROIT, MICH. 











WALPOLE 


SOLDERING “~ 


SAL/T LIQUID or SOLID. 


| It saves time and wae 
The irons retain the heat longer. 
It makes a better job and costs less. 
| It has been used for years and is a standard article. 


| Wherever solder is used in tin, copper, brass, iron, or, in fact, all metals, 
this liquid or salt is indispensable. 


full 








Samples and 
informa- 
tion cheerfully 
furnished by 


WALPOLE CHEMICAL CO 


No disagreeable odors or fumes of acid, as by the old method where muriatic acid and zinc were used as a flux. 


Victoria St., London, E. C., England. 





WHY EXTENSIVELY USED. 


Keeps well and holds its strength. 

It causes the solder to flow more easily. 

It leaves the metal bright and clear. 

It does not injure the soldering irons, like 
acid, and is unexcelled for tinning them. 

The irons tinned with it will wear longer 
than when anything else is used. 

On tin roofs it can be used after heavy 
rains without waiting for the roof to 
dry. It will not flow away. The roof 
can be painted immediately. 








Joorrinateicuton syRAcuse.N.Y 3 
¢ 





MACHINISTS’ SCALES, 


PATENT END GRADUATION 
Wo Invite Comparison for Accuracy with all others. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 

COFFIN & LEIGHTON, SYRACUSE, N. Y. 


Machinery ana Apparatus Designed. 
Automatte Devices a Specialty. 
Ge Llectrical Inventions Developed. 
FRED BRAINARD COREY, M. E., 
Consulting Electrical Engineer and Expert. 














Walpole, 
*y Mass. 


Cheaper than acid and zinc. 


i ek ee a ek ek ek a  ) 
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73 Hathaway Building, Boston, Mass. 





The a Norman Universal Bench Lathe. 


With attachments, com 
pr ises in one machine : 

a THE, UNIVERSAL MILLING 
MACHINE, SCKEW CUTTER 
AND UNIVERSAL GRINDER. 
The best tool on the market 
for all kinds of small fine 
work. Send for Catalogue, 

Manufactured by 


Mention AMERICAN MACHINIST. WALTHAM WATCH TOOL CO., 
Springfield, Mass, 


CUPOLAS, LADLES, TRUCKS, 
Whiting Foundry Equipment Co., 


225 DEARBORN ST., CHICAGO | HARVEY, 
New York OrrFice, 182 FRONT Sr. fut. 





LATEST IMPROVEMENTS. 
NEW STYLE. 
NEW PRIOES, 
GROWING RAPIDLYin FAVOR 











DJUSTABLE HOLDERS 


INCANDESCENT LAMPS. 
focwhire CO. WORCESTER, 


> SEND FOR CIRCULARS. 


SENT HER IN DECATUR FOR $2.00. 


Sah 








**“COLUMBIA”’ CALIPERS 
TAKE THE LEAD. 
NO MACHINIST’S OUTFIT 
COMPLETE WITHOUT THEM. 
For Catalog and SPECIAL Prices address, 
E. Cc. SMITH, Columbia, Pa. 





‘ first-class Center Indicator, also a first-class Outside or Inside 


Indicator combined in one tool. Just what every machinist or tool- 
maker wants and ought to have. Write for circular. 


J. T. SLOCOMB & CO., Providence, R. |. 


The National 


Salesmen Wanted. 











oo, 














Heater 
A brass coil Heater 
delivering water to 
the boiler at 210% 
Fahrenheit 
sample of Dixon’s pure flake lubricating H. P. sold 
Grastine with interesting and instructive “Spied pis Satis. 
pamphlet. | faction universal 





“. The National 
Pipe Bending 

—— 

S2 River St. 


| Co. 


Sent free of charge. 
JOS. DIXON CRUCIBLE CO., 
JERSEY CITY, N. J. 
New Haven, Ct. 


SVVVSVSVSVSVssessssseseses 


SVSSVeSeVsseesessyesesess 


The Highest Award at the World's Columbian Exposition. 
The most useful tool 


nvany shop is the RIVET T LATHE 


—MADE BY— 


FANEUIL WATCH TOOL CO., 


BRIGHTON, BOSTON, MASS., U.S. A. 
Anybody interested, write for particulars. 
HILLEL, CLARKE & CO., Selling Agents. 
Boston, Mass., and Chicago, Ill., U. S. A. 








Order now before our stock 
of papers is exhausted. 


articles, our stock is now limited to 
comple te sets, with the exception 
of two or three issues,and orders can 
hereafter be filled by the set only. 
A number of engineering schools 
By J. G. A. MEYER. | are using these articles in lieu of a 
The demand for back numbers of | text book on this important branch 
the American Machinist, containing | Of mechanics. 
this valuable series of articles, has | | The set of 92 papers will be sent by | 
been so great, that, notwithstand- | mail to any address in the U.S., Can- 
ing it has compelled us to issue | ada or Mexico for $5.00, post paid, 
special reprints of several of the! and toany foreign country for $7.00. 


HYDRAULIC MACHINERY, 


RACTICAL 
DRAWING.” 





ADDRESS : 


‘American Machinist, 
2038 BROADWAY, 
NEW YORK. 








PRESSES, PUMPS, PUNCHES, 
JACKS, VALVES, FITTINGS, 
PACKINGS, ACCUMULATORS. 


Send for Catalogue D, 


, The W.&S. Hydraulic Machinery Works, 


WATSON & STILLMAN, Proprietors, 


204, 206, 208 & 210 East 43d St, New York. 











Die Forgiug 
Pr 


Hydraulic U “‘Packings. & 
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14”, 16”, 18”, 22” and 24” 
NGINE LATHES, 


—— AND —— 


52”, 80” and 120” 


RADIAL DRIGIS. 
Dietz, Schumacher & C0., 


Cincinnati, Ohio, U.S. A. 


ATTENTION. ¢ 


WE SHALL HEREAFTER HAVE A FULL 
LINE OF OUR OWN MACHINE TOOLS, 
CONSTANTLY IN STOCK, AT THE WARE. 
ROOMS OF 

Dawson & Coodwin, 
57 §. Canal St. 


CHICAGO, ILL. 

















Engine 

Turret 
Motor-Gear 
Double-Saddle 
Pulley 
Chucking 
Fox-Monitor 
Brass-Working 
Triple-Facing 


THE LODGE & SHIPLEY M. 7. CO., Cincinnati, 0., U. §. A. 


STUART'S. PATENT COMPRESSION WEDGE COUPLING. 


NO & REY SEATING. 
SLIPPINC. 
CHEAPEST in MARKE T, also the 
SIMPLEST and BEST. 
SENT ON TRIAL. 
Can be attached or removed ir ibe “Ww 
j t oupling. Se 1d for dis 











on _ withe 

Ittrate = 

RJ. STUART'S FOUNDRY AND MACHINE WORKS, 
NEW HAMBURGH,N. Y. 








Lsuand, Favucovas & Norroy Co 
WET EMERY GRINDER. 


Any amount of water easily applied without the 
use of Pump, Hose, Treadles, Cocks, or any of the 
objectionable features common in this class of 
Machine. Truing Device, which is inexpensive, 
does the work perfectly and quickly. The whole 
rig practically as simple as the old-fashioned grind 
stone trough and much more effective. Send for 
circular. 


LELAND, FAULCONER & NORTON 6O., 


96 TO 106 BATES STREET, DETROIT, MICH. 





AS 


_ TURRET LATHES 


In 4 Sizes and 
60 Varieties, 


SCREW - MACHINES 


In 5 Sizes and 
68 Varieties, 


Of our own Manufacture. 


The LARGEST STOCK of 


~ Metal-Working Machinery 


IN NEW YORK, 

Write for Complete List, Catalogue and Prices 
LAIGHT AND GANAL STS., 
NEW YORK. 

Also 51 NORTH 7th ST., 
PHILADELPHIA, PA. 

















No. 2 TURRET LATHE. 


THE GARVIN — CO,, 





WYMAN: GORDON 


WORCESTER, MASS. 


FLATHER & COMPANY, 


NASHUA, N. H., U.S. A. 


LATHES, 


SCREW MACHINES, 
PLANERS 4) SHAPERS. 











16” Engine Lathe 


with Turret. 








MARE YOUR TOOLS WITH A STEEL STAMP, 









THE BEST WORKMEN 


ARE USING 





SEND FOR PRICE LIST NO. 4. 


SOFT CASTINGS, 


Made from best grades of Pig on for 
Light Machinery, Electric W ork, ete. 


THE BURR & HOUSTON 60., 


33 TO 39 FRANKLIN ST., BROOKLYN, N. Y. 





GROBET 
SWISS FILES. 


MONTCOMERY & CO., 





105 FULTON STREET, 
NEW YORK CITY. 











_——— eT 1) a 





























Special Screws aud Studs 
in Brass or Steel. 


Gear Cutting, Sheet Me stal Stamp- 
ing, Automatic Machinery built t 
on ar. Send sample or drawing for 
sstimate 


SITTMANN & PITT, 


353 ADAMS ST., BROOKLYN, N. Y 


Wie ss 


NOT “TO CRACK” 
“*TO USE. 


TRUMP BROS. MACHINE CO., Mirs., 


Ne 
































MANUFACTURERS OF 


SEMI FOR CATALOGUE. 


P. BLAISDELL & CO., 


MACHINISTS’ TOOLS, = 


WORCESTER, MASS. 






WILMINGTON, DEL. 











SEND FOR CATALOCUE. 


DF RASTER MACHINE SCREW CO. 


















Manufacturers of Set, Cap & 
Machine Screws, Studs, etc, 





MENTION THIS PAPER. 











SHOP 
CONVENIENCES. 


Our regular line em- 


n 
braces, 
TOOL ROOM 12’ , “Crank Shaper. 





BENCH et beady 


For General Use 







26 ' Be it 

“Hand Fox L athe. 

: ‘Cab. Turret * 
— ’ Eng. Lathes 

SEND FOR CIRCULAR. Power Presses 


THE SPRINGFIELD MACHINE TOOL 0. zi 


SPRINCFIELD, OHIO. 
New York Agent, J. J. McCABE, 14 Dey Street. 





Core Rod Cutter and Shear. 


r 





To Grind Hard or Soft Work Rapidly and Perfectly, 


Material or parts ground MUST be kept Cool. 
OUR GRINDER is the only machine perfectly 
adapted for the FREE use of water for any 
class of work. Send for Catalogue. 


LANDIS BROS., Waynesboro, Pa. 


England: Chas. Churchill & Co., 21 Cross St., Finsbury, London, E. ¢€. 





France and Belgium: Ad’Janssens, 16 Place de la Republique, Paris. 
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MORSE TWIST DRILL AND MACHINE COMPANY, 
New Bedford, 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills, 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 








i ENGINE LATHES |, 


HAND LATHES, FOOT LATHES AND 
MILLING MACHINES. 








Manning, Maxwell & Moore, 
Selling Agents, I!!! Liberty St., New York. 
60 South Canal St., Chicago. 


‘Foot Lathes, Engine Lathes, 


NEW — MANUF’G CO. 


New Haven, Conn 


Lathes, . 
Planers, 
Shapers, 
Slotters, 

Etc, 


W. C. YOUNG MFG. Co., WORCESTER 





SHEARS AND PUNCHES. 








A JLier’s PRorit 


Lies in the accuracy and amount of work it will or 
can be made to produce in a given time. 
will do better nor more than ours. 
ascertain just what it’ll do. 


The Cincinnati Milling Machine Co., 
CINCINNATI, OHIO 


No machine 
Get our book and 





“SHYINYId “SSHLVT 





HAND LATHES. 


NAN? GO BOSTON 





Draper Machine Tool Co. ; 


Successor to LATHE & MORSE TOOL CO. 
WORCESTER, MASS., U.S.A. 


THE VERNON 


Revolution Counters, Car Fare Registers, &c. 
@ Positive Motion. 
Steel Gearing. 
Brass Wheels. 
Absolutely 








Accurate. 


§. M. BALZER, 


Manufacturer of Count- 
ing and Measuring 
Machines. 


| 129 Worth Street 
@ NEW YORK 








PRENTICE BROS., “sian” 


Makers of Vertical Drill Presses 

12 to 50-inch swing, Radial Drills 

Gang Drills, Boiler Makers 
P Drills, Radial Drilling and Coun 
tersinking Machines, for shi; 
plate and bridge work, Specia 
Drilling Machinery. 

Engine Lathes from 11 to = 
inch swing,any length of ber 
with single or double Seems 
geared heads and any style of 
rest, with or without taper at- 
> tachment. SEND FOR CATA 
LOGUE. 





















Foreign Agents: 


CHAS, CHURCBILL & C0., L't'’d, Lon- 
don, Eng.; 
 SCHUCHARDT & SCHUTTE, 59-61 
=: Spandauerstrasse, Berlin, Germany; 
— ADPHE JANSSENS, 16 Place de la 
Republique, Paris, France. 


SN, BEVEL GEARS, 


Cut Theoretically Correct. 
For particulars and estimates apply to 


_ BUGO BILGRAM, 


MACHINIST, 
Successor to 
BREHMER BROS., 
440 N. 12th St., Philadelphia, Pa. 














mail. Address, 





“MULTIPLE DRILLS. 


Made to special order to suit any class of work. Special 
arrangements of Spindles, Photographs and details by 


MILLING MACHINES, 


MODERN DESIGN. 
HIGHEST GRADE WORKMANSHIP. 


Send for circular and prices of our 
new No. 0 Complete Universal. 


KEMPSMITH MACHINE TOOL CO., 
MILWAUKEE, WIS. 


ACHINER 
For Reducing and Pointing Wire, 
ESPECIALLY ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR DRAWING, 


For Machines or Information address the 
Manufacturer, 














1S. W. GOODYEAR, Waterbury, Conn. 


D. SAUNDERS’ SONS 


MANUFACTURERS OF THE ORIGINAL 


TRADE ® X. L. MARK, 


FIFE CUTTING & TAA MACHINE 





Beware of initiations. 


None genuine without our 
Trade Mark and Name. 


Steam and Gas Fitters’ Hand Tools. Pipe Cutting 
and Threading Machines for Pipe Mill use a specialty. 
SEND FOR CIRCULAR. 

21 Atherton St., YONKERS, N. Y. 














Capacity 2 in. 
diameter, 


24 in long. 


2 BY 24 FLAT TURRET LATHE. 








JONES & LAMSON MACHINE CoO., 


SPRINGFIELD, VERMONT. 


Sole builders of the Flat Tur- 
ret Lathe, also builders of other 
Turret Machinery. Publishers 
of “ Rapid Lathe Work,” by 
new method (Hartness System), 
Send for catalogue. 





Boring Too) 









Patent applied for. Or to y« 


Pf, THIS WILL GIVE YOU AN IDEA 
Ra Of how these tools gai in favor after being once tried. 


ur nearest first-class dealer. 
CHAS. CHURCHILL & CO.,, Ltd., London, 


f 


Lathe and 











Planer 
Ay oe SS New Haven, Cr. T ; 
a TR, March 25, 1892. Pleas end us by ma 4 No 1 ool 
— 4 Tool Holder. April 4 1892 Send us 6 No Land f 
{ N 2 supe Jan, 18, 1893. Send us 6 No 1, Si } 
 —_—e "= 24 No.2, and 1 No.3 Tool Holders. May 19, 1893) @Y4 4-8) 
o My Send us 12 No 1 Holders. June 28, 1893. Sendus | | 
i 36 No. 1, 12 No. 2, and 12 No. 3 Tool Holders ers if 
YZ is = For ‘circulars, prices etc., send to Patent, 
_” ARMSTRONG BROS. TOOL CO., 76 Rigewood Ave., chic “SEs 


Eng., Agents 





Albro Worm and Worm Gear 


Consumes less 
power and gives 
better results 
than any other 
System. Infor- 
mation cheer- 
? fully furnished. 


® The Albro-Clem 
Elevator Co., 


41] & 413 Cherry St, 
Philadelphia, Pa. 


TING 


CUT oFF 


MACHINES, the Latest and Best, 














BICKFORD DRILL AND TOOL CO., 
P | 


3 Pike Street, Cincinnati, Ohio. 


HURLBUT ROGERS MACHINE 60., 


SO. SUDBURY, MASS. 





Courses in other trades, 


DrpLomMas AWARDED. 
all including thorough instruction in Mathematics 


and Physies. Send for FREE circular, 
subject you wish to study to 


THE 


Correspondence School of Mechanics 


stating 





SCRANTON, PA. 





W.D. FORBES & 
ENCINEERS, 


1300 HUDSON 


STREET, HOBOKEN, N.J. 


CoO., 


BINDINC POSTS, CONTACT BUTTONS 


AND 


ALL ELECTRICAL MACHINE WORK. 


(TWO BLOCKS FROM 14TH ST. FERRY.) 


FINE MACHINE WORK, 


LICHT FORCINC, 


DRAUCHTINC AND DESICNINC. 









== The Almond Coupling 
hq NEW quarter turn 
motion to replace 
quarter turn belts and 
| bevel gears. 
T. R. ALMOND, MFR., 
83 and 85 Washington Street, 
BROOKLYN, N. Y. 


NOISELESE. 





American Standard Gauge & Tool Works, 


WILMINGTON, DEL 
_ Makers of Implements for 
mm Standard Measurements. 






Crescent Gauge 





Flat Bar Gauge. 


Send for New Pamphlet. JAS. A, TAYLOR & CO. 





THE AURORA TOOL WORKS, Aurora, Ind. 
Builders of Upright and Radial Drills, 





CURTIS, 









ho E meukris 





: Meche , 
AND ATH 
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BARNES’ WATER EMERY 


piping require aa to sup- 
ply it with water, Al 
ways ready for use 
Simplest in construc 

tion, most efficient in 
operation, Send for 
Catalogue and Prices 


ay FG John Barnes Co, 


1995 RUBY ST., 





= ae = rocxrorp, iLL. 
ENGLISK AGENTS, 
CHAS. CHURCHILL & CO., 1 rp 





@1 Ckoss Srt.. Finssury, LONDON, ra c.. ENG. 
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MANUFACTURERS OF 


Be MACHINE TOOLS, 


TRAVELING CRANES AND SWING CRANES, 
Operated by Electricity, Shafts or Inde- 
pendent Engines. 


Turn Tables, Testing Machines, Shafting, 
Pulleys, Hangers, Oouplings, Eto. 
INJECTORS FOR ALL CLASSES OF BOILERS, 


WM. SELLERS & CO., — 


PHILADELPHIA, PA. 








The LONG & ALLSTATTER CO., 


HAMILTON, OHIO, 


Multiple Punches and Gate Shears 


FOR ALL KINDS OF 








MULTIPLE PUNCH. 
BOILER, TANK AND STRUCTURAL IRON WORK, 
ROLLING MILLS, LOCOMOTIVE SHOPS,CAR AND 
WAGON WORKS, PLOW SHOPS, &c., &c. 





be & & 4 6 4 4 4 4 4 4 bn br 
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STARRETT’S UNIVERSAL 


Surface Gauge 


FOR TOOL-MAKERS. 


a 









} No. 56. —Weighs, 11 0z. § in. 
high. Steel base, case hardened. 
Has my improved Sleeve. Spindle 


can be set in any position from vertical 
to horizontal. Scriber can be used 
Wy below base for Depth or Marking 


Gauge. i 
PRICE, $3.00. 
\ Tools warranted. Catalogue free. 


L. S. STARRETT, 


ATHOL, MAss.,U.S.A. 
London Agents: 
Chas. Churchill & Co., 
Limited, 

21 Cross Street, 


Finsbury, E. C. 
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WE WANT 


Dealers throughout the country to handle our 
sensitive drills. 
D’AMOUR & LITTLEDALE, 204 E. 43d St., New York 








BUFFALO STEAM PUMP CO., NO. TONAWANDA, N. Y. 
Water-Works Machinery ,,. cecosa ares ci, 


STEAM | esses. | PUMPS, 


INDEPENDENT CONDENSERS, 








VACUUM PUMPS, POWER PUMPS. 


DEWITT W. SMITH, No. 15 N. 7th St., Philadelphia, P. 
A. BALDWIN & CO., New Orleans, La. 


JAS. B. CLOW & SON, Lake and Franklin Sts., Chi. 


cago, Ill. 











a4 IN. X 10 X 12 IN. DUPLEX OUTSIDE PACKED PLUNG-R PUMP. 


JEANESVILLE IRON WORKS, 


JEANESVILLE, LUZERNE CO., PA., 


BUILDERS OF 


SPECIAL PUMPS OF ALL KINDS 


DUPLEX OR SINGLE, 
SIMPLE OR COMPOUND 
MINE Pumps, SINKING PUMPS, PRESSUR 


PUMPS, VACUUM PUMPS, ARTESIAN WELL 
PumpPs, Power Pumps, Etc.. Etc. 





LOWVILLE 


Pp 


For Boiler 
Feeding, 
Elevator 













MANUFACTURERS OF 


IRON WORKS CO., “yy 


purposes, 
@ Send for 
Circular. 

















ED | ISO TOR 
Saga ERTHYANSECTOR COME 15, SURO b 





DETRICK & HARVEY 
MACHINE 60., 


Manufacturers, 


| _38 (fe si eS 0 gf 
einstein. Md. eet ee 









OPEN 
SIDE 
PLANERS. 





CATCH ON NOW. 


You'll never get another chance. 


To any one sending us TEN CENTS 
(stamps or silver), previous to October 1st, we will 
best two inch © PEEL, RULES xt 
HARDENED, Only one rule to the 


same address. 


STANDARD TOOL CoO., 


ATHOL, MASS., U. S. A. 
MANUFACTURERS OF 


MECHANICS FINE TOOLS. 





ENGINEERING COURSES 


FOR 


SPECIAL STUDENTS. 


The Bromfield-Pearson Technical School, of Tufts 
College, offers exceptional opportunities to students 
who wish to pursue a two-years course in Engi- 
neering, or who may desire to fit for the Engineer 
ing Courses of the college in one year. 


CARDNER C. ANTHONY, 
TUFTS COLLEGE, MASS. 


DEAN 





BACK VOLUMES OF THE AMERICAN MACHINIST 


For any of 


the fourteen 


years, 1880 to 1893, inclusive, may 
still be obtained, but must be ordered soon, as 


our stock is nearly exhausted. 
Bouna in cloth, $4.00 per volume (purchaser 


volume postpaid 
paying freight or express charges). 
1893 are now carried in stock. 


AMERICAN MACHINIST, 


Price, unbound, $3.00 per 


No separate back numbers prior to 


Only complete volumes furnished prior to 1893. 


203 Broadway, New York. 





THE COLBURN KEYWAY CUTTER. 
THE LATEST THING OUT. 


This machine works 
on an entirely new prin- 
ciple. Will cut perfect 
keyways either straight 
or taper through work 
of any diameter, shape 
or size. By meansot the 
improved upper guide 
bar, the tool is held 
rigid ,insuringa perfect- 
ly straight cut rough 
out the stroke. All ck upe 
come out clear of the 
working parts of the 
machine. Micrometer 
screw regulates depth 
» ofcut. Forrapid work 
“and exact duplication 

C ya of same this machine 
——————==SESS = has ae equal. Send for 
a - illustrated catalogue 
containing new rule for iatend niiees of Keys and 
Keyways. 


BAKER BROTHERS, 365 South ErieSt., Toledo, Ohio. 





tice Hammers, Steam Hammers. 
WILLIAMS, WHITE & CO., Moline, Ill. 
Mention AMEKICAN MACHINIST in writing. 

















motion. 





IMPROVED 15” PILLAR SHAPER. 


EUROPEAN ACENTS: 


LATEST IMPROVEMENTS. 
USEFUL ATTACHMENTS. 
STRONG AND POWERFUL. 


For Die Work, Tool Room or General 
Machine Shop Work. 


The Stroke can be adjusted for Curves with machine in motion. 
The Stroke can be adjusted for Angles with machine in motion. 
The Stroke can be adjusted for Irregular work with machine in 


IMPROVED 19-inch HENDEY SHAPER, 





with 


It has a strong, graduated, swivel vise. 


Quick work, rapid changes, modern ideas. 


Schuchardt & Schutte, 59 Spandauerstrasse, 


Berlin. 


Chas. Churchill & Co., L’d, 21 Cross Street, 


Finsbury, London. 
Eugen Soller, Basel, Switzerland. 


Send for Circular, 





This Cut shows how stroke can be Adjusted 


Machine in motion by the Micrometer 


Adjustment, fine and delicate. 


It has Adjustable Table for planing Taper Work. 
The Table can be removed for fastening work to the Apron. 


Buy the best. 


THE HENDEY MACHINE CoO., 


TORRINCTON, CONN. 








Multigio } Punches, Bulldozers, Drop Hammers, 
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THE BUCKEYE AUTOMATIC CUT-OFF ENGINES, 
Slow Speed, Medium Speed ,sinvle, ¢:mpount and trip)» Expansion 


}]] Complete Steam Power Plants of 
Highest Attainable Effi- 
Y ciency, Address 


e Buckeye Engine Co. 
base No. 26 Franklin Ave, 
SALEM, 0. 


“ALBANY STEAM TRAP =e ALBANY, N.Y. 

















ae. Ged) stil tain 


AND GOVERNOR COMBINED 


FOR PUMPING 


HOT CONDEMNED WATER, 


VALVES. 
pice EN OINES 


Every Engine Adapted to pk 
tested under Continuous Work 
SUITARLE 


“Tubular & Firebox 
BOILERS 


= on aes for —— 


BOILER * 
FEED PUMPS 


AND 


?UMP GOVERNORS. 





“OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & CO., 


(3d & Walnut Streets, 
eas 


245 Lake Street, 
Chicago. 


New York Agency, 18 Vesey St. 


35,000 SOLD. 


MANY NEW IMPROVEMENTS 
FOR USE WITH 


COAL GAS, | 
NATURAL GAS, 
PRODUCER GAS, 

“2 OR GASOLINE, 


— COMBINED 
“OTTO' GAS ENGINES AND PUMPS. 


Consume 25 to 7% Per Cent. Less Gas than ANY 
‘ther Gas Engine doing the same work. 


(HE PERKINS DRAW STROKE TRIMMER, 


An Indispensable Too! 
for all ench Wood 
workers. Latest and 
Best Design. Infringers C= 


4: |EVANS FRICTION CONE CO. 











CATALOGUE ‘OF OVER 300 
PAGES SENT ON AP- 














rk 

BS 
gow "LARGEST 
LINE IN THE WORLD. 








orders, solicited 
PERKINS & CO., 
Grand Rapids, Mich. 
STOCKS, NEAVE & CO., 
Manchester, England 














Y A SUCCESSFUL 


AT LAST! foose euctey 
OILEHER. 


The only one. Saves annoyance. Saves labor. ‘ 
SRIDLER MFG. CO., 
iyents Wanted Grand Rapids, Mich. 


7 _——-|,._ CONES, 
en miei MADEIN ALL SIZES. 
2 J Thousands in use trans- 


mitting from 1 to 50H. P. For 
information address, 


No. 85 WATER STREET: 
BOSTON, MASS. 


The at Live-Steam Feed-Water Purifier, 


Guaranteed to Prevent Seale in Boilers. 


Hard Sheet Steel Troug 
Easily Cleaned, 


Hoppes MANUFACTURING Co., 
Send for Catalogue D. SPRINCFIELD, OHIO, 











Using any kind of water. rhs 








JUST ISSUED. 


sé 
USES OF COMPRESSED AIR,” 
By ADDISON C. RAND. 
134 pages, 94 illustrations, principally from original photographs and drawings. 


This handy volume is the only comprehensive work upon the uses of Compressed Air; it is accurate, 
eadably written and beautifully printed upon heavy plate nepee, Price, $1.00, postage paid. Order o f 
he publishers, the Republic Press, 14 Lafayette Place, The \ an’ Nostr and Co ;G 

sons, of N. Y.; Damrell, Upham & Co. (The Old Corner Bow af Store), Boston, Mas 
Co., Cine innati, Ohio; The American News Co., and any book-seller. 


PRATT INSTITUTE, 


BROOKLYN, N. Y. 
Department of Science and Technology. 


P, Putnam's 
: Robert Clarke & 








. e two years’ Day Course in -—* shin 1e work gives a 
ugh preparation for practical wor Tuition $30 00 
er tea of six months. Eveni' g Class meets on M nday, 
We dnesday and Friday of ‘each wee for course of six 
ache be pone 3 Septs mbe r 24 This course affords she 
ast pe ania opportunity for peainte ers at the trade to « 
‘in a “the rough training in the us of a the shop t« be 
lition fe corm of six months, $15 00, rools and mate rials 


co hed with« For tuitic m and further 


culars ” aaaees 


F. B. PRATT, Secretary. 


it extra charge. 


33 HARTFORD ST. ee) 
SEND FOR 1894 CATALOGUE 


SS 








MOFFET PORTABLE DRILL. 





















B 
a ae Dal CT EAM UNSURPASSED Weighs 42 Ibs. and 
ahaa 1 ae 4 H drills from 34 to 
004.4 au 2 : ; ASA Fa 2 inches diam- 
Simpson's Centrifugal REAMER eter. 
v Steam Separator. ® : 
g | | : a Runs with Steam 
for Supply Cc ry Ss m . . 
w bnlnes Dee dausee, ote.” | Will work in any ain 
: _Fiace Beparator es close to engine position. Compressed Air. 
| 3 ae Pi _ “mi ths Ti : uerifu ¥ ) == 
re AvaInst he oute 4 while t 
a ary ; thre = t all h 
I to « f r Ste an enter a 
‘ I i nvenier quir 
3 als« i nv ag di 
o t 8 m Har 1 Hou 
wae vhs an pede A BI ZF Bed BOR Mens ufactured by 


<cag UG. TIMOLAT, 


89 & 91S. Fifth Ave, 
NEW YORK 


CEYSTONE ENGINE & MACHINE WORKS. 


Fifth and Buttonwood Streets, Philadelphia. 





end for Circular, 


HANGING AND STANDING | | 











ANN a 


P WATTS, CAMPBELL 7 








" MANUFACTURERS 
OF IMPROVED 





in Furl VA VARIETY S 


CoNnTRACTS 
TAKEN FOR 


abba 3 


Corl LSS; STEAM ENGINES f 


[emrcere PeANTS™ 










ay ae Je 








(Tandem Compound. 


> ae COMPANY, 


ECLIPSE. CORLISS ENGINES, 


Ice- 


WAYN iy _— 


40 TO 2,000 H.P., ALL STYLES. 
Send for Illustrated Catalogue. 


Electric High Speed Engines and 
Making and Refrigerating Machinery. 








WESTON 


HIGH PRESSURE BOILERS 


AND 


AUTOMATIC 
HIGHii SPEED 





COMPLETE POWER PLANTS “Se iL 


> ENGINES 


WESTON ENGINE - ” 
PAINTED POST, 
poh. tht eb My 
Julian Scholl & Co., 126 Liberty St., N. Y. City. 
Scranton Sapply & Machinery Co. Scranton,Pa. 
‘. Hoffman-Russell Co., 82 Lake St., Chicago, IL 
H. M. Sciple & Co., 3d & Arch Sts., Phila, Pa. 





AMES IRON WORKS, 





88 Cortlandt Street, New York City. 


OSWEGO, J 


18 South Canal Street, Chic ago ais 
N. Y. 50 Oliver Street, Boston. Ma 
5 518 Arch Street Philade ‘iphia, ‘Pa. 








VERTICAL 





116 Liberty St., NEW YORK, 


ORR & SEMBOWER, 


(INCORPORATED.) 


VERTICAL, HORIZONTAL, MARINE 


— AND— 


i) HOISTING ENCINES, 


AND HORIZONTAL BuiLERS, 





WRITE FOR CATALOGUE AND PRICES, 
Factory at READING, PA. 


42 S. Clinton St., CHICAGO. 








ie 





NOVER’ 


HANDSOME CATALOGUE ON 


DENSERw 
> THE CONOVER MFG.CO. 39 Cortuanor Sr.NY. 


BELT 


(M \- ——' 











49 DEY 





Chicago-Link-Belt 


ss) LINK-BELT ENGINEERING CO. 


NICETOWN, PHILADELPHIA, PA. 


STREET, NEW YORK. 


Elevators, Conveyors, Fibre Graphite Bearings requiring no oil or 


other lubricant. 
Machinery Co. 








CAN BE 


Power Transmitting Machinery, 


18th St. and Allegheny Ave., 
New York Office, = 


Philadelphia, Pa. 
136 Liberty Street. 





APPLIED AND REMOVED IN A FEW 


= MINUTES. HAS A GRIP EQUAL TO A 
PATENT INTERNAL CLAMP COUPLING. FORCING FIT. 
VTeeee ear 








A. & F. 
SHAFTING, PULLEYS, 


HANCERS, Etc. 


Friction Clutch Couplings. | 


STEAM SIRENS, 
[ WHISTLES]. 


‘atalogue. 


17 Dey St., New York. 


Send for ¢ 













BROWN, 


ENCINEERS, FOUNDERS & MACHINISTS. 


Estimates and Plans fur- 
nished for transmitting 
Power by 


AND 


i, 
fg - VERTICAL 
SHAFTING. 


Also for Erecting same. 
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BROWN & SHARPE MFG. CO., 


PROVIDENCEH, R. I. 


FORMED CUTTERS. 


The Cutter shown in illustration has 
cut 467 cast-iron gears, 3-inch face, 64 
teeth, 4 pitch—making a total length of 
cut of 7,472 feet. 
ceptional for Formed Gear Cutters. 


FORMED CUTTERS CAN BE SHARPENED 
WITHOUT CHANGING THEIR OUTLINE. 





This record is not ex- 





EneLtanp—BUCK & HICKMAN, 80 Whites ee sea Phoangyg EF. 





GERMANY —SC po a JH ART & SC HU TTE, 59 Spandaue e, Berlin, Cc. 
— 1 To 

pores NY  DIEGHM ANN Ansbacherstr, 5 Berlin, W. 62 

FRANCE “FENWICK FRERES & CO., 21 Mae ae 7 ny Pe 

FRANC . KREU Rago ‘i eh 140 Ru oe ailly Feten x (Seine) 

Gaicd <= FRED. A. RIC So. Canal 

NEw Yo RK City—F. G. KRE TSC HMER 136 Lit nite St., Room 503, 












THE NILES TOOL WORKS co., tie” 
MACHINE TOOLS. 


Complete Equipments. 







NEW YORK, 






CHICAGO, 


BOSTON, 









PHILADELPHIA, 





PITTSBURGH. 


18-INCH SHAPING MACHINE. 













DISCUSTED? —""~==yy 


Disgusted with cheap Valves are you? Most everybody is who has 
anything to do with them, especially the consumers. Insist on having the 
JENKINS BROS’. and save TIME, MONEY, AND ANNOYANCE. Sold by all 
mom the principal dealers throughout the country. All Valves stamped with 
xs> % Trade Mark is a guarantee that nothing better is manufactured. 

FHILADELPHIA, 


JENKINS BROS. PHA 
BEMENT, MILES & CO.., PHILADELPHIA, PA. 


MANUFACTURERS OF 


METAL WORKING MACHINE TOOLS 


Fer RAILROAD SHOPS, LOCOMOTIVE AND CAR BUILDERS, MACHINE SHOPS, ROLLING MILLS, STEAM FORGES, 
SHIP YARDS, BOILER SHOPS, BRIDGE WORKS, ETC., ETC. 


STEAM HAMMERS, 
STEAM and HYDRAULIC RIVETING MACHINES, 


pp LA Mi rE R < nau 


SPIRAL-Geared, 
MANUFACTURED BY 


25 SIZES. 
The G. A. GRAY CoO., 


477-483 Sveamore St., CINCINNATI, O. 
New Yor« Store, 121 LIBERTY STREET. 


GOULD & EBERHARDT 


NEWARK, N. J., U. S.A. 


BUILDERS OF 


HIGH-CLASS MACHINE TOOLS. 


INCLUDING 


EBERHARDT’S PATENT 
DRILL PRESS AND TAPPING ATTACHMENT, 
STANDARD DRILL PRESS, 

Double Triple Quick “Stroke” Shapers, 
ENTIRELY AUTOMATIC GEAR CUTTERS. 


Write for Circulars. 


NEW YORK. 
CHICAGO. 




















Drill Pre 
tac chime “nt and Compound Table. 


*s with Automatic Tapping At 

















The PRATT & WHITNEY CO, Hartford, Conn. 


MANUFACTURE JOROP HAMMERS, 


Punching and Trimming Presses, Forging 
and Trimming Dies, 
Die-Sinking Machines, Hand Bolt Heading Machines, 
=f a ROLL GROOVING MACHINES FOR FLOUR MILL USE, 
Henly = Spiral Shear Punches, Solid Adjustable and 
Opening Die "Bolt Cutters. 
Description and Prices Furnished on Application. 


New York Wareroonis: 136-138 LIBERTY STREET. 
Western Branch: 98 WASHINGTON STREET, CHICAGO, ILL. 


The Billings Fland Vise. 


THE BEST VISE FOR LINE MEN. 


Drop Forged from Bar Steel. cal: Parts. 
Parallel Jaws. Hardened by Special Process. 


THE BILLINGS © SPENCER Co. 
HARTFORD, CONN. 
Chicago Office. 17 8. CANAL STREET. 


England—CHARLES CHURCHILL & CO., 23 Cross St., Finsbury, London, E. C. 
vrance—L. ROFFO, 58 Boulevarde Ri a ad Leno Ir, Paris. 
Russta—/], BLOCK, Moscow. 


WARNER & SWASEY, 


CLEVELAND, OHIO. | 
} 
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MANUFACT URERS OF 


et SCREW MACHINES 


—=— FIVE eee a, 











IRON AND BRASS WORKING MACHINERY. 
SEND FOR ILLUSTRATED CATALOGUE, 




















ek [The Astana Manulacturing 0 
© <Q AAG ASNT AMGINIACUUNE UO 
nn 
( ) ‘S * SOLE MANUFACTURERS oF 
— 2 2 Uf) | The Tabor Steam Engine Indicator, 
os — 
SH Be . | Fite with HOUGHTALING RECN, NHN 
a v The most Com- 
( ) < “= os a plete, Compact, 
‘a a & and Reliable In 
(> ° Z e (© dicator Outfit, for 
i a. 2% How apodiong cs 
= Oo r= a) Y) now po This 
5 ) adi oS Ww) instrument re- 
é 2 ps oY © World’ s Colum 
CO z m “~. bian Exposition "’ 
2 7 ™~ a 5 the 
eal —_  ™ 50 ° Highest Award 
i @2s: sf iran Saperer 
pumed] s Oo ac ag ork 
I Z é sia ae S ish, Reliability and 
« amd Efficiency. Send tor 
— L ro) Special Pamphlet, 
— aa O = 





UPRIGHT DRILLS, 


CUTTING-OFF MACHINES, 
KEY-SEATING MACHINES 


AND 
SPECIAL MACHINERY. 


Write for Catalogue and Prices. 


THE W.P. DAVIS MACHINE CO., 


ROCHESTER, N. Y. 


|. ALLEN, Puesiwest 


Wetiscnia meee | VM. B. FRANKLIN, Vice-Presipent 
DROP FORGINGS taaees ALLEN, Ssconp VIcE-PRESIDENT 


J. B. Prerce, Secretary & TREASURER 


THE ACME MACHINERY CO. 


CLEVELAND, OHIO. 
Manufacturers of 








F fend, ll 
arc es" 


— WOOD WORKERS’ VISES — 












PAT. DEC. 5, 1885 
PAT. DEC, 4, 1888 


BOLT CUTTERS. satan AUG. 25, 1886 


Cutting from 1-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 


= TOOLS AT REDUCED PRICES 


In order to reduce our stock, we offer 16’, 18’, 21’ and 24’ engine lathes, 16’’, 22 
24” and 27’ planers, 10’, 12’ and 15’ speed lathes, 15’ and 20” turret lathes, at a goo 
discount from former prices. 

We also have a few 16’ and 18’ second hand engine lathes, in good order, and o! 
our own make. 


THE HENDEY MACHINE CO., Torrington, Conn. 
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